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Get these positive benefits 
with Texaco Ursa Oils 


... MORE POWER ...ON LESS FUEL... WITH FEWER OVERHAULS 


Texaco Ursa Oil prevents harmful deposits in diesel, gas 
and dual-fuel engines. Because it keeps rings and valves 
free and clean you get full compression and complete 
combustion. This means longer periods between over- 
hauls as well as more power for your fuel dollar. 

There is a complete line of Texaco Ursa Oils to meet 
the requirements of every make and model of diesel, gas 
and dual-fuel engine. Your Texaco Lubrication Engineer 
will be glad to suggest the one designed to keep your 
power Output up, and maintenance costs at a minimum. 

Call the nearest of the more than 2,300 Texaco Dis- 


LUBRICATION 


(PARTS, 


tributing Plants, or write: Texaco Inc., 135 East 42nd 
Street, New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


Throughout the United States 
Canada + Latin America « West Africa 


IS A MAJOR FACTOR IN COST CONTROL 


INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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WOODWARD 
SPEED AND 
LOAD-SENSING 
GOVERNORS 
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WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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Woodward type LSG governors provide the most precise 
engine speed control ever obtained. Transit time for the 
smaller one foot-pound LSG-1 governor is approximately 
1/100th of a second . . . the larger ten foot-pound LSG-10 
approximately 1/40th to 1/50th of a second. This transit time 
is so fast that the fuel pumps on all but the highest speed 

two cycle engines are in their new position before the next 
cylinder is ready to receive its fuel. System speed remains 
constant regardless of load. Steady state speed control is 
excellent. While the load-sensing portion of the LSG is electric, 
the engine is under complete speed governor control at all 
times. If electrical trouble such as loss of generator excitation, 
short circuits or damage to the load-sensing circuitry 

should occur, the speed governor will continue 

to control the engine with precision and safety. 

Write for information on Woodward type 

LSG load-sensing governors for 


your application. 


ROCKFORD, ILLINOIS, U.S.A. 
FT. COLLINS, COLORADO + SCHIPHOL, NETHERLANDS 
SLOUGH, ENGLAND + TOKYO, JAPAN 
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Harrison Oil Coolers Bulidoze Heat on Giant 
Diesel-Powered Road Building Equipment! 


Mowing down mountains of earth . . . clearing the way for tomorrow's highways . . . and 
Harrison handles the heat. Great diesel-powered earth movers such as this crawler tractor 


and seraper depend on Harrison to hold engine oil temperatures steady. Harrison products 


are backed by the reliability of General Motors research, design and testing. That’s why 
you'll find Harrison heat exchangers on the most advanced aviation, marine and industrial 
equipment. Remember, too . . . every Harrison heat exchanger is the product of a half 


century of manufacturing experience . . . your further assurance of top quality, top 
reliability! If you have a cooling problem, look to Harrison for the answer! 


Harrison Heat Exchangers 
—Reliable Products of 
General Motors Research 
and Engineering. 


FEM 

S To OROFE 


(ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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Erie model 71-B shovel 
at work on construction 


The Timken Roller Bearing Company is a long-time user of 
Hercules diesels. In fact, one of the Ross carriers purchased 
by the firm for a fleet now numbering 20 is powered with a 
Hercules diesel that has logged more than 17,000 trouble- 
free hours to date—with only normal preventive mainte- 
nance. With this kind of experience, the Timken Company 
was quick to investigate the new Hercules diesel line 
when it was released. 

Some 25 of the new Hercules engines, ranging from three 
cylinder sizes to the large, six-cylinder, multi-fuel D-426, 
are installed in materials handling equipment serving the 
firm’s Steel & Tube Division. Many of these engines have 
compiled service records of over 2000 hours, with negligible 


“We've installed 25 of the new lightweight, low- 
...and maintenance records to date indicate 


service expense. They give plenty of power for the job, 
too, even though many of them have replaced heavier, 
larger displacement diesels. 

“If present indications are a guide,” says Ed Gumpf, 
“these new Hercules diesels will be the best investment, in 
terms of engine-cost-per-hour-of-service, that we’ve ever 
made.” 

The new Hercules diesels, available in a range from 50 to 
175 horsepower, are proving more economical to buy and 
less costly to own for many engine users. 

For complete details, call the Hercules distributor near 
you or return the coupon, at right, to Hercules Motors 
Corp., Canton 2, Ohio. 
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ercules Diesels in our equip 


th ey wi | Save u S money’ sx; Ed Gumpf, Supt. of Materials Handling, 


Steel &4 Tube Division, The Timken Roller Bearing Co. 


Hercules D-426 Poly- 
diesel engine can 
burn diesel fuel, gas- 
oline, kerosene, even 
JP-4, interchangeably. 


Hercules Motors Corp. 

Canton 2, Ohio 

Gentlemen: 

Please send me information on your new lightweight, low-cost diesel 


A UMITED NUMBER OF HERCULES DISTRIBUTOR FRANCHISES 


FOR THE ‘NEW , 
WATCH HERCULES LOOK’ IN ENGINES ARE AVAILABLE—WRITE FOR DETAILS 
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Yesterday at 3:03 
MacLeod & Co. 


Wreut out 
uf 


ss 


(it could happen to you... 
TODAY!) 


At 3:03 p.m. yesterday this clock stopped. 

So did plant elevators . . . one of them mid-floors, 
with Mac Leod in it. Lights went out . . . computers, 
tabulators and typewriters “died” . . . critical plant 
equipment stood useless. Pumps handling continu- 
ous-flow processing coughed to a halt .. . and in the 


laboratories, a crucial experiment requiring weeks of 
costly preparation was hopelessly sabotaged. 

Without the “safety valve” of adequate power- 
generating standby diesel units, thousands of dollars 
worth of water-cooled processing equipment was 
quickly “cooked” to scrap iron by the crippling 
paralysis of power failure. 

Seconds before, a catastrophe could have been 
avoided .. . if a Fairbanks-Morse Opposed-Piston 
diesel had been on hand, ready to pay for itself 
within the first few fleeting minutes! 

When did you last review your standby power facil- 
ities? Yesterday? Eighteen months ago? 

When emergency threatens . . . be it electrical 
storms, high winds, floods, drouth, heavy snows or 
equipment breakdown . .. you want adequate standby 
power equipment. And you want the best. 

That, of course, means Fairbanks-Morse, pioneers 
of diesel building in America. No other manufacturer 
produces so great a variety of diesel engines for all 
services and purposes, from one-cylinder and five hp 
to 12-cylinders, 4200 hp . . . and matching generators, 
alternators and generator sets. 

Get the facts why F-M two-cycle, Opposed-Piston 
diesel power . . . turbo-charged or otherwise . . . is 
unsurpassed for compactness, dependability and fuel 
savings. Drop a line today to: Fairbanks, Morse & 
Co., Diesel Division, Beloit, Wisconsin. 


Fairbanks, Morse 


DIESEL DIVISION 


A MAJOR 


INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 


DIESEL AND GAS ENGINE PROGRESS 


i 


’ Wherever in the world your heavy-duty diesels operate 


Shell Rimula Oil is there 


Other outstanding 
Shell Industrial Lubricants 


Shell Tellus Oils — for hydraulic systems 

Shell Talona R Oil 40—anti-wear crankcase 
oil for diesel locomotives 

Shell Alvania Grease — multi-purpose in- 
dustrial grease 

Shell Turbo Oils—for utility, industrial and 
marine turbines 

Shell Dromus Oils—soluble cutting oils for 
high-production metalworking 

Shell Macoma Oils — for extreme pressure 
industrial gear lubrication 

Shell Voluta Oils — for high-speed quench- 
ing with maximum stability 


Around the world, Shell Rimula 
Oil is available—under the same 
brand name and providing the same 
efficient lubrication that your dom- 
estic customers rely upon. 
Rimula® Oil is a heavy-duty oil 
that provides the finest crankcase 
lubrication for today’s super- 
charged diesels. It has proved more 
than a match for the greatly in- 
creased engine ratings, high temper- 


atures and pressures encountered 
in modern diesel operation. Rimula 
Oil successfully resists every de- 
structive force that tends to accel- 
erate engine wear. 
4 

The next time your specifications 
call for a heavy-duty crankcase oil, 
we suggest you order Shell Rimula 
Oil. Write or call today for com- 
plete information. 


SHELL OIL COMPANY 


50 WEST SOTH STREET......... NEW YORK 20, N.Y. 
100 BUSH STREET SAN FRANCISCO 6, CALIFORNIA 
IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED 
505 UNIVERSITY AVENUE........ TORONTO 2, ONTARIO 


AN INTERESTING FACT! 
Every Shel! Branded Industrial Lubri 
cant is named for a sea shell. Shown 
here is the Rimula exquisita 
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“On 1200-mile ‘weed killer’ runs between Seattle and three 
we, idaho cities, inland’s 8V-71-powered Freightliners are saving 

<% 14 hours. They make the round trip in 29 to 30 hours—saving 
6 hours driving time and eliminating one 8-hour layover for 
driver rest. On some runs during the busy season, the 8V-71's 
make three round trips during a week rather than two, earning 
50% more for the week than the 6-cylinder units." 


“8V-71"" FEATURES YOU GET WITH NO OTHER TRUCK DIESEL 
ll Gives you 270 to 290 h.p. and weighs practically the Mi This same engine, with a dual-speed governor, also 


same as most 220-h.p. engines. operates at 2100 r.p.m. for faster hill-climbing. 
l@ High horsepower and high torque without turbocharg- @ Cuts trip-time on any run as opposed to an ordinary 
ing. 220-h.p. engine. 


I Saves fuel and extends engine life by cruising at an Mi More power in less space. 
easy-stroking 1700 r.p.m. 


POWER 
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Series 71 #71E.. ap. 3-53... .97 
In-Line Engines 6-71E.. 218 130 
6-717... HP. HP. 


A 420 HP. 


Makes Two Round Trips Daily Instead of One— 
because it climbs grades faster in higher gear 


You don’t have to sell E. W. Sandygren, President of Seattle’s Inland Petro- 
leum Transportation Company, on his trucks with “8V-71” Diesel engines 
—one of the big brothers in the “71”’ Series family. 


“Our truck No. 33 makes two 416-mile round trips daily between Pasco, 
Washington, and Grangeville, Idaho,” he reports. “Our other trucks with 
6-cylinder engines take 131% to 14 hours to do it once. And since both of 
them keep to the 45 m.p.h. speed limit, No. 33 has to be making up the time 
on the grades.” 

Actually, this is a pretty typical report for trucks powered with “8V-71’s.” 
Truckers the country over are discovering that here, at last, is a real truck 
engine that can give them 270 to 290 hill-climbing horsepower—with prac- 
tically the same weight as most 220-h.p. Diesels. ““8V-71's” develop their 
high power and torque without turbochargers of any type. 

Even when equipped with smaller fuel injectors for increased economy, they 
still develop more power at lower r.p.m. than the usual 220-h.p. engine. 
This means less maintenance, longer engine life! 


Or you can have an “8V-71”’ with a dual-speed governor and team it witha 
fast-ratio axle. That really lets you have your cake and eat it—with engine- 
saving, fuel-saving r.p.m. for normal going AND plenty of reserve power 
at 2100 r.p.m. to make better time on every hill. 


Here, then, is a Diesel engine that’s bound to save you time and money in 
the toughest operations. Proof? See your GM Diesel Distributor—he’s 
in the Yellow Pages under “Engines, Diesel.’’ And for a comparison of 
Diesel vs. gasoline costs, write for the GM Diesel Operating Savings Com- 
puter. Get one—free—by mailing the postcard today! 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICHIGAN 
In Canada: GENERAL MOTORS DIESEL LIMITED, LONDON, ONTARIO 
Parts and Service Worldwide 


| N 7 SETS THE STANDARD OF DIESEL PRODUCTIVITY 
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WIRE INSERT 
PISTONS 


Here’s an entirely new piston design that combines 


ok Low initial cost— all the advantages of aluminum alloy pistons with the 
long life of steel in the top ring groove. No noticeable 
Low cost per mile increase in weight. G and E Wire Insert Pistons are 
real top performers at LOW COST—barely more 
This Gillett & Eaton exclusive steel wire insert cuts 
in piston life top ring groove wear and greatly increases mileage 
between overhauls. CAST IRON 
a Maintains You get longer piston wear at lower cost because 
G & E Wire Insert Pistons have a pre-shaped steel 
new engine power wire cast right in the piston wall where the top ring 
and performance is located. When the grooves are machined, this tough 


wire is cut, exposing the closely spaced hard surfaced 
bearing points on top and bottom faces of the groove. 


GET THE G AND E WIRE INSERT STORY —it will save piston 
money, maintenance costs, and cut operating costs. 


GMLLETT AND EATON, INC. 855 STREET LAKE CITY, MINN. 


ESTABLISHED 1868 
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TORQUE CONVERTER DRIVE 
delivers extra power when it’s needed most 


in International’s turbocharged TD-25 


The new TD-25 is a king-sized 230 
hp machine developed by Interna- 
tional to handle the toughest earth- 
moving, pipelaying and logging 
assignments. 

One of the biggest production- 
boosting features available on the 
TD-25 is torque converter drive. It 
eliminates lugging and stalling . . . 
lets the powerful turbocharged en- 


gine work in its maximum efficiency 
range all the time to deliver constant 
high-horsepower output. Drawbar 
pull and traveling speed are automat- 
ically matched to load demands with- 
in each of four gear ranges. 

You'll get peak production and 
profit on every job with the torque 
converter equipped TD-25. See your 
International Construction Equip- 


ment Distributor for a demonstra- 


tion soon. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + Hydraulic Division: Rockford, Illinois 
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This Allis-Chalmers 16000 diesel generating set provides electric power for motors 
on a crusher operating near Great Falls, Montana. Primary power source for the crusher 
is an Allis-Chalmers 21000 turbocharged diesel power unit, companion to the 16000, 


NEW <Ac> DIESEL GENERATOR SETS 


WITH BRUSHLESS GENERATORS 


show outstanding performance advantages 


Can save $3,000 a year on fuel alone — Users 
tell us the 21000 turbocharged diesel saves as much as 
2% gal. of fuel in every 10 compared with other en- 
gines, or 1 to 4 gallons for every hour of operation. 


“Startingest engine we ever had,” says a north- 
ern user, “We threw away the ether can with temper- 
atures way down below freezing — no external heating 
either.” With their unique controlled combustion, 
these engines start and pick up loads in 4 to 10 seconds. 


Safe in dusty, corrosive or explosive atmos- 
pheres — Brushless generators have new simplicity. 
There are no slip rings, no brushes, no commutators 
to wear or to spark. They are replaced by newly 
developed, non-aging silicon rectifiers that rotate with 
the armature. 


Precisely regulated power — New Allis-Chalmers 
magnetic amplifier type static voltage regulator has 
no moving parts or contacts, no parts to burn or wear. 
There’s unequaled fast response to sudden changes in 
load — heavy motor starting loads are easily picked up. 


Allis-Chalmers manufactures and stands behind all 
four major components. This means coordinated engi- 
neering, matched performance, undivided responsibility 
— an Allis-Chalmers exclusive. Sets are simple, unit- 
type, self-contained — mounted on husky skids. No 
special foundation required, no danger of misalign- 
ment. Electrical connections are simplified to speed 
installation and reduce related costs. See your dealer 
for more about these outstanding 16000 and 21000 


sets. Allis-Chalmers, Milwaukee 1, Wisconsin. 
8G-40 


ALLIS-CHALMERS 


POWER FOR A GROWING WORLD 
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WESTERN GEAR 


pipe! nedrives on’Stream at 
EL PASO NATURA L’S LEUPP STATION 


Foreground: 


rated at 5750 h.p., 


=i on the long run... 


QUALITY COSTS YOU LESS! 


- Where there is obviously no com- 
promise with quality, you'll find 
Western Gear. El Paso Natural Gas 
Company's Leupp Station, using 
the Ingersoll-Rand compressor 

powered by a General Electric Motor, is an example of reli- 

ance on Western Gear where performance and dependability 
are vital. 

Pipeline companies throughout the world rely on Western 
Gear hi-speed gear units. Western Gear single stage pipe- 
line drives are in use by Texas Eastern, Transmountain, 
Warren Petroleum, Union Oil, Trans-Arabian, Petroleos Mex- 
icanos, Spanish Pipeline, Richfield Oil, Great Lakes and Mid 
Valley. Transwestern and Columbia-Gulf, using engine driven 
centrifugals are equipped with two stage high speed units, 
an application pioneered by Western Gear. 


Company in its Leupp Station, Leupp, 
with input of 1200 r.p.m. and output, 8494 r.p.m. 


one of two Western Gear high speed pipeline drives installed for El Paso Natural Gas 


Arizona. Both drives are catalog model 300 HS 150 units, 


But pipeline experience is not the whole story. At Western 
Gear, many products are built requiring extremely close tol- 
erances and rigid quality controls, including Magnafluxing 
and X-Ray and ultrasonic inspection. These range from 
45,000 h.p. marine drives to highly loaded, lightweight 
gears, and super-precision drives for speeds to 100,000 
r.p.m. and gear pitch line velocities approaching the speed 
of sound. 

In such an environment, design and production of high 
speed pipeline drives falls easily within the scope of Western 
Gear's everyday experience. 

For full information on Western Gear pipeline drives, write, 
wire or phone: WESTERN GEAR CORPORATION, Industrial 
Products Division, P.O. Box 126, Belmont, California, Phone 
LYtel 3-7611. 
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THE NEW BIG MUSCLE IN DIESELS 


Around the world—in all kinds of tough diesel-power jobs— 
ALCO’s 251 diesel engine has proved that it delivers the ver- 
satility, economy and stamina needed for profitable opera- 
tions. Here are a few examples: 

1. Microwave signals from 100 miles away direct an 
ALCO six-cyl 251, pumping liquid petroleum products on a 
Kansas pipeline. After two years of remote operation— 
8000 total hours—an inspection revealed the engine could 
run at least twice as long without overhaul. 

2. Three 251’s power a large offshore drilling platform. 
The operator reports that fuel consumption is much lower 
than competitive engines, while the 251’s controllability 
allows him to speed up costly drilling operations. 


ALCO PRODUCTS, INC., New York: Sales Offices in Principal Cities - Makers of: Diesel Engines 
Weldments : Locomotives - Nuclear Reactors - Heat Exchangers - Springs : Steel Pipe - Forgings - Oil Field Equipment 


3. Tugboats like the Savannah use 16-cyl 251’s to get 
power for heavy tows on high seas. Operators report low 
maintenance, with three to four years’ operation before 
overhaul. The 251’s fuel consumption—15 per cent less 
than competition — permits longer tows. 

4. A steel company uses an ALCO 251 as standby,' pump- 
ing cooling water to open hearths. Recently, during a 
power stoppage, the 251 assumed the whole pumping load, 
saving thousands of dollars of furnace damage. 

ALco 251’s—available in inline six, vee 12 and 16, from 
900 to 2400 hp—are your best investment. For more infor- 
mation, call your ALCO sales office, or write : ALCO Products, 


Inc., Dept. 1201, Schenectady, N. Y. 
| ALCO} 


If you design, purchase, 
sell, operate or service diesel, 
dual fuel, natural gas engines 

or gas turbines — Here is important 
information for you! 


New complete information on engines & accessories! 


LOOK AT THE CONTENTS! 


1, ENGINES — All major manufacturers of 
diesel, dual fuel, natural gas engines and gas 
turbines are represented in multiple page 
sections. Text is supplemented with 
specifications, power curves, photographs 

and sectional views 


2. TURBOCHARGERS and SUPERCHARGERS — 
This section of manufacturers is detailed 
and fully illustrated to give complete 
information on this increasingly important 
phase of the industry 


3. TRANSMISSIONS — The latest information on 
torque converters, fluid drives, and other 
modern means of transmitting power are fully 
described and illustrated in this section 


CATALOG 


4. ACCESSORY EQUIPMENT — Recent 
developments in fuel injection systems, 
governors, and other key accessory units are 
detailed and illustrated fully in this section. 


5. ADVERTISING — Leading manufacturers of 
engines, accessories, and services bring out 
the important features of their products in 
attractive, easy to read advertisements 

to further enhance the reference value 

of the CATALOG 


ENGINES - DUAL FUEL ENGINES 
WATURAL GAS ENGINES - GAS TURBINES 


6. PLUS A LARGE GAS TURBINE SECTION 


DIESEL AND GAS ENGINE CATALOG 
5110 Sunset Bivd., Los Angetes 46, Calif. 

Enter our order for copy(s) of Volume 25, DIESEL AND GAS ENGINE CATALOG 
Check is enthya.d Bill us 


$10.00 per copy State sales tax when delivered in Californial. When Ordering from Sleriing Areas, 
£4.00 to DIESEL PROGRESS, St. Paul's Corner, Ladgete Hill, London, 


NAME 


COMPANY 


POSITION 


Ready to mail! Order yours today! 
Still only $10. per copy! 


BUSINESS CLASSIFICATION 


ADDRESS 


CITY ZONE STATE 
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24,640 ways to 


Removable 
Channel Cover 


Alloy Bolting 
Throughout 


save you time and money 


Seventy sizes in both single-pass and two-pass designs, 

plus 16 shell nozzle and 22 channel nozzle locations give you 

a choice of 24,640 pre-engineered Type CP heat exchangers from 
American-Standard Industrial Division. Each can be quickly assembled 
from stocked, interchangeable parts for the cooling of lube oil or jacket water 
on engines, turbines, or compressors— saving you valuable engineering 
time and eliminating the added cost of special construction. Get the full 
story on Type CP. Send for our 8-page Bulletin 302.1K1 today. American- 
Standard Industrial Division, Detroit 32, Michigan. In Canada: 
American-Standard Products (Canada) Limited, Toronto, Ontario. 


INDUSTRIAL DIVISION 
AMERICAN BLOWER PRODUCTS @ ROSS PRODUCTS * KEWANEE PRODUCTS 


Axenican Standard ond Standard @ ore trodemorks of 
American Radiator & Standard Sanitary Corporation 
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A precision-built injector 
designed for a GM Diesel engine 


GENERAL 
MOTORS 
PARTS 


for General Motors 
Diesel Engines 


ENUINE General Motors parts, precision- 

built according to factory design, will prove 
to be the best wherever replacement parts are 
necessary. 
We recommend the use of General Motors parts 
for the most economical and dependable opera- 
tion of a General Motors Diesel engine. If 
desired, competent factory-trained servicemen 
are available to install these parts. 
Injector service and repair departments are 
located in Cleveland, New York, St. Louis, New 
Orleans and San Francisco. At these locations 
injectors can be serviced quickly with a minimum 
of cost. 


Tie up to 
GM Service. 


CLEVELAND DIESEL ENGINE DIVISION 


General Motors Corp. « Cleveland 11, Ohio 


SALES AND SERVICE OFFICES: New York, N.Y! 
Chicago, Illinois North Bergen, N. J. St. Louis, Mo. 
New Orleans, La. Pittsburgh, Po. San Francisco, Calif. 
Seattle, Wash. Wilmington, Calif. Son Diego, Calif. 
PARTS WAREHOUSES 
1610 Paterson Plank Road, St. Louis Mo. San Francisco, Calif. New Orleans, La. 
North Bergen, New Jersey Barge GM Service 870 Harrison Street 727 Baronne Street 
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an element here 


and an element here 


assures 99.98% 
filtration efficiency 
even when 1 element 
is out of operation 


IT'S THE NEW PUROLATOR TWO-STAGE FILTER 


The air that enters a diesel engine is always 99.98% free of 
dust and dirt, even if one filter element is completely out of 
operation, because Purolator’s new two-stage filter has two 
filtering elements telescoped in a single shell. Each element 
filters independently of the other, and together they dust- 
proof the engines you build as no other filter can. 

Users appreciate the way the two-stage design protects 
the engine despite accidental mishandling of the element. 

Even if the first stage element is damaged, the chance of 
harming the engine can be discounted when your diesel is 
protected with the second stage back stop element. In addi- 
tion, the second stage element enables the operator to 
service the unit in the field regardless of how dusty the 
conditions are. 

Exhaustive field tests have proven that the first stage 
element of this new Purolator filter will last anywhere from 


Purolator Products, Inc. 
Dept. 3095, Rahway, New Jersey 


Please send me complete data on the new Purolator two-stage filter series. 


600 to 2000 hours, depending on operating conditions. Gen- 
erally, the second stage will last almost indefinitely if the 
first element and sealing gaskets are maintained in top form. 

Both elements filter uniformly, in depth, over their entire 
surface. This series of two stage air filters is rated from 450 
to 1150 cfm, with exceptionally low initial restriction. 

For further information on the new Purolator two-stage 
filter just mail the coupon below. 


Filtration For Every Known Fluid 


PUROLATOR 


PRODUCTS, INC. 
RAHWAY, NEW JERSEY AND TORONTO, CANADA 


Nome Title 

Company 

Address 

City 
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In the Icy Arctic... 


Model MB-2 Stewart & Stevenson 30 KW Diesel 
Generator Set generating power around the clock. 
The unit provides electric power for operation of / 


electronic apparatus vital to human safety and 
communications in the Arctic. / 


Parker Drilling Company rig, powered with GM Model 12103 Diesel 
Engines. Lighting and auxiliary power are supplied by a Stewart & 
Stevenson oilfield Utility Unit and Rig ~~ Plant. The engines 
were properly equipped and modified by Stewart & Stevenson with 
special cooling and air intake systems. 


> 


When it comes to diese/ or gas engine power, Stewart & 
Stevenson experience and “know -how’’ have no boundaries. 


Here again are two diesel engine power applications . . . in direct contrast 
and in opposite parts of the world . . . with one important characteristic in 
common: both were designed and built by Stewart & Stevenson Services, the 
— world’s largest distributor of diesel engines. Both power applications are serving 

ee vital industries where thousands of dollars and valuable contracts are totally 
dependent on the reliability and performance of this engine driven equipment. 


When you need power . . . for any application in any part of the world .. . 
Stewart & Stevenson's experience, service organization and engineering will 
guarantee dependable performance. We will be glad to study your power needs 
and submit recommendations. Please write for additional information. 


STEWART & STEVENSON SERVICES, INC. 


Main Office 4516 Harrisburg Bivd., Houston 11, Texas 
and Plant: Phone CApito! 5-5341 
Branches: Corpus Christi, Dallas, Lubbock, San Juan, San Antonio, Beaumont, Odessa 
Representatives: Longview, Brownsville, Wichita Falls, Fr t 
Export: Room 1405, 74 Trinity Place, New York, N. Y. 


THE WORLD'S LARGEST DISTRIBUTOR OF DIESEL ENGINES 
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DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED 


AIRESEARCH ECONOMICALLY 


TURBOCHARGES SMALL TRACTORS 


AiResearch T-6 turbocharger 


AiResearch’s small T-6 turbo- 
charger now enables the 282 
cu. in. engine on International 
Harvester’s new TD-9 crawler to 
develop a torque equal to a natu- 
rally aspirated engine 25 percent 
larger in displacement. This low 
cost turbocharger substantially 
reduces the unit cost of small trac- 


tors operating at this power level. 

Boosting this small block engine 
to 71 horsepower and greatly 
increasing its versatility, the above 
pictured T-6 model also provides up 
to 10 percent better fuel economy. 

Weighing 24 lbs. and measuring 
7%, in. in diameter, the T-6 is one 
in a complete line of AiResearch 


CORPORATION 


International Harvester’s TD-9 
shows 18 percent more torque rise 


turbochargers which makes the 
turbocharging of small diesel 
engines economically desirable. 

AiResearch is a world leader in 
the development and production 
of air-cooled turbochargers and 
turbocharger controls for all major 
diesel engine applications. Your 
inquiries are invited. 


AiResearch Industrial Division 


9225 South Aviation Rlvd., Los Angeles 45, California 


INDUSTRIAL PRODUCTS 
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ROLL ON-ROLL OFF 


TRAILERSHIP M/V COHO 


New Vessel Will Ferry Vehicles, Passengers Between 
Port Angeles, Wash... and Victoria, B.C. Power 
Is Supplied by Pair of Cooper-Bessemer 2080 
SHP Turbocharged Engines 


EW combination roll on-roll off trailership 
N and auto passenger ferry, the M/V Coho is 
the first completely new, privately financed vessel of 
its type built in this country. The vessel, which 
entered service late in '59, operates between Port 
Angeles, Wash. and Victoria, B.C. Powered by 
two Cooper-Bessemer marine diesels each rated 
2080 shp and operating on residual fuel, the 341 
ft. Coho has a service speed of 16 knots, with a 
5315 gross tonnage. 
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Fully meeting requirements of the U.S. Bureau 
of Shipping, the Coho was designed by Philip F. 
Spaulding & Assoc., Seattle naval architects, and 
built by the Puget Sound Bridge and Dry Dock 
Co., also of Seattle. The new vessel is owned and 
operated by Black Ball Transport, Inc., Seattle 
trucking firm. The Coho will replace the Jroquois, 
an older ship which in recent years was engaged 
exclusively in roll on-roll off trailership trade. In 


addition she will replace the summertime runs of 


Top—The mighty MV Coho, pow- 
ered by two Cooper-B diesels, 
is impressive in her sea trials. Lower— 
Black Ball trailer is loaded thr 


the stern door prior to leaving 
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three auto-passenger ferries operating between 
Port Angeles and Victoria, B.C. All these tasks can 
be performed by the Coho because she was de- 
signed and built specifically for this wade and 


given enough power to handle more cargo faster. 


Phe Coho can carry 76 trailers, each 20 ft. long, or 
100 automobiles. In addition, she has accommoda- 
tions for 500 passengers in the summertime runs 
and 280 during the winter. She has a waterline 
length of $20 {t.; length between perpendiculars 
is 308 ft. Molded width at the design waterline 
is 55 ft. 6 in. while extreme width over the guards 
is 78 ft. 114 in. Design load draft is 12 ft. 6 in. The 
ship is manned by six officers and 20 crewmen, a 
complement only slightly larger than the trailer- 
ship replaced by the Coho even though the latter 


has 150 percent more cargo capacity. 


Propulsion power on the Coho is provided by a 
pair of Cooper-Bessemer LS8 DRT diesel engines. 
These direct reversing, matched right and left 
hand, turbocharged units with eight cylinders and 
bore and stroke of 1514x22 in. are each rated 2080 
hp at 330 rpm. Each engine drives a 96 in. pro- 
peller, being direct connected through 714 in. 
propeller line shafts and 914 in. tailshafts. Main 
engine controls are Westinghouse Air Brake single 
lever type arranged on a console located in the 
main engine room. The engines drive the jacket 
water pumps and lube oil pumps and are equipped 
for air starting. They burn either No. 5 residual 
boiler fuel or regular diesel oil. The vessel has a 
storage capacity of 1,686 bbls. of heavy fuel, 277 
bbls, diesel fuel, and 73 bbls. of lube oil. 


Electricity for ship's service is supplied by two 


After end of one of two Cooper-Bes- 

semer LS8 DRT diesel engines. En- 

gines are equipped with Woodward 

governors, Viking lube oil pump, and 

Ross lube oil coolers. This eight- 

cylinder engine is rated 2080 shp at 
330 rpm. 


Rolls of newsprint join other cargo 

aboard the Coho. Hold has three 

lanes for trailers on each side of cen- 

terline and can carry 76 trailers or 
100 automobiles 


Cummins VT-12 diesel engines driving Marathon 
250 kw 450 volt, 3 phase, 60 cycle ac generators. 
The engines, turbocharged, 12 cylinder models 
with bore and stroke of 514 x 6 in., are rated 390 
hp at 1800 rpm. 


For emergency service, a Cummins NH-6 diesel 
engine driving a Marathon 100 kw, 60 cycle, ac 
generator is mounted in the ship's funnel. This 
engine has six cylinders, and bore and stroke of 
47% x 6 in. Naturally aspirated, it is rated 143 hp 
at the 1800 rpm at which it drives the generator. 


The Coho has enough clearance and structural 
strength to handle any vehicle lawfully permitted 
on Washington highways. Side port and stern 
loading capabilities were designed to suit existing 
loading ramp facilities and the stern door and side 
port openings were made wide enough to handle 
two lanes of traffic. Due to the overall tidal range 
of 16 {t., particular attention was given to provide 
proper door heights so that legal over-the-road 
trailer vans could be handled at any stage of the 
tide. Main deck obstructions were reduced to abso- 
lute minimums to permit easy maneuvering of trail- 


ers to speed storage. 


Because of the heavy boat and ship trafhe and 
small, restricted harbor at Victoria, the Coho’s full 
load draft was limited to 12 ft. 6 in. The vessel 
also was provided with twin rudders of large size 
to give her high maneuverability going dead slow 
ahead or astern and while maneuvering in high 
cross winds. The steering engine is an electro- 
hydraulic gear and is controlled by a hydraulic tele- 
motor system. The twin rudders are connected to 
the rapson slide ram assembly yoke by two forged 
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tion windows. Seating for 138 passengers is pro- 
vided in the observation lounge forward of the 
observation deck. In the sitting room amidships 
on the promenade deck there are accommodations 
for 168 passengers and an additional 72 in the 
coffee shop. 


Ofhcers are berthed in single staterooms on the nav- 
igating bridge deck. Each officer's stateroom is fitted 
with a single 36 in. wide built-in berth, desk, chair 
and wardrobe locker, The crew are all berthed on 
the sun deck in double staterooms. The ship's 
galley is located aft of the crew's quarters in the 
sun deckhouse between the crew's messroom and 
the officer's messroom. An owner's suite consisting 
of lounge, owner's cabin and guest cabin is located 
on the after portion of the sun deckhouse for use 
by special customers, shippers and dignitaries 


Principal Equipment Serving M/V Coho 


Main engines (2) Cooper. Bessemer 
Main engine controls Westinghouse Air Brake 
Governors Woodward 


Engine after-coolers Young 


ys M/V Coho heading out of Seattle on 
her first run. The roll-on roll-off 
trailer ship is 341.5 ft. long; service 

speed is 16 knots. 


Graham at the main engine control 

console. Board is equipped with West- 

inghouse Air Brake single lever type 

control and note Alnor exhaust py- 
rometer. 


¢ Chief engineer of the Coho, Harold 


engine. Note Young intercooler, CFC 
Fulflo fuel oil filters. DeLaval heavy 
fuel oil centrifuges are used. 


Forward end of the Coho’s starboard a 


steel links which in turn are connected to the rud- 
der tiller arms. The hydraulic pumps are driven 
by electric motors. 


Large ballast tanks were provided fore and aft 
to take care of trim during a partial load and while 
making landings at high tide with the ship in 
light load condition. The four ballast tanks are 
connected by six inch ballast mains and have 
capacity totaling 1026 tons of water. 


The hull of the ship is transversely framed with 
the main and promenade decks continuous for the 
full length of the hull. A full double bottom is 
fitted from the forward ballast tanks and the main 
engine room foundation forms an integral part of 
the double bottom structure. The vessel is sub- 


divided by nine transverse watertight bulkheads rhis increases to 15 ft. at the stern doors and the Starting air compressors Quincy 
carried tight up to the main deck to give her a full side ports forward. Fuel and lube oil filters CFC Fulflo 
two-compartment subdivision standard. Fuel oil heaters American-Standard 

Because the vessel will cross the Straits of Juan de Lube oil coolers Ross 
A system of three longitudinal deck girders and Fuca, life saving equipment has been provided in Fuel oil centrifuges DeLaval Separator 
stanchions per side are fitted to reduce the effective excess of ferry boat requirements and complies Thermostatic controls Amot 
length of deck beams and provide for heavy wheel fully for vessels operating on lakes, bays and Air intake silencers Maxim 
loadings resulting from carrying trailers and trailer sounds and navigating waters tributary to the Exhaust mufflers Burgess-Manning 
vans. The hull is sponsoned out to provide three Pacific Coast of the Continental United States. Exhaust pyrometers Alnor 
lanes for trucks and trailer vans and four lanes Crossing the Straits affords one of the most spec: Jacket water coolers Ross 
of autos on each side of the centerline machinery tacular scenic trips in North America and special Auxiliary diesels (3) Cummins 
casing. A full 14 ft. 4 in. of headroom is provided consideration for this was given in the design of Auxiliary generators Marathon 
throughout the vehicle space on the main deck. the Coho, especially in the area of large observa- Fuel and lube oil Shell 
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INLAND PETROLEUM 


SPEED NORTHWEST RUN 


290 UP BV-7Is Installed in Kenworth and 
Freightliners Cut Trip Time on Mountainous 
Routes for Trucker Specializing in Hauling 
Petroleum Products and Liquid Chemicals 


By DWIGHT 


W HEN the Detroit Diesel Engine Division 
of General Motors introduced its All-Pur- 
pose Power Line in January 1959 it was predicted 
that at least four of the Division's new models 
would prove especially important to the trucking 


inelustry 


The engines referred to are a four cylinder in-line 
engine of 130 bhp and a six-cylinder V unit of 
185 bhp in the new 53 series; also six- and eight 
cylinder V engines of 218 and 290 bhp respectively 
in the well known 71 series 

Although these engines have been put to work 
throughout the country, Inland Petroleum ‘Trans 
Wash. 


first major fleet owners to report on the 8V-71. 


portation Co. of Seattle, was one of the 
This engine develops 290 hp at 2100 rpm without 
turbocharging. Despite the fact that it is shorter 
than the 6-71, it 
trucker more than 70 additional horsepower with 


Division's in-line offers the 
which to negotiate steep grades and also to take 
care of gvw increases which may become allowable 
in the future. The reserve power available from 
the engine allows truckers to use faster axle ratios 
and a dual-range governor set-up. This limits op 
eration in the higher gears to 1800 rpm for max- 
imum fuel economy and longer engine life, while 
still allowing the engine to peak at 2100 rpm in 
the lower gears for increased performance and 


faster hill climbing. 


Inland Petroleum, headed by E. W. Sandygren, 
president, began operations in 1935 and currently 
has 50 diesel trucks and diesel tractor-trailer com. 
binations in service. It provides well organized, 
efhcient transportation fer a wide variety of prod. 
ucts in Washington, Oregon, Idaho and the Cana 
dian province of British Columbia, Despite its 
name, cargos are not limited to petroleum products 
alone, as the company also handles at least 15 dif- 
ferent kinds of chemicals and a number of food 
products. Round trips for the IPT vehicles vary 
from 300 to 1100 miles and because of the cargos 
adhere closely to 


handled, the must 


rigidly controlled timetables. 


company 


Newest of IPT's over-the-road tractors are one 
CC 925 Kenworth and three 8245L. White COE 


Freightliners, all four of them powered by 290 hp, 
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P, ROBISON 


2100 rpm SV-71's. These diesels drive through 


Spicer clutches and transmissions to ‘Timken tan 
4.57:1. Al- 


though they are not currently using a dual-range 


dem rear axles with a gear ratio of 
governor set-up, fuel consumption of the 8V-71's 
has been approximately equal to the conventional 
engines of lower horsepower operating in the com 


pany’'s fleet. 


Mr. Sandygren says, “There's merit in Detroit Die- 
sel’s contention that the 8V-71 is a high production 
power unit. In our four new tractors, it has amply 
proven its ability to get more work done or to get 
the same job done in less time. Our Kenworth 
truck Number 33 with an 8V-71 is able to make the 


E. W. Sandygren, President of Inland * 


Petroleum Transportation Co. 


Inland Petroleum Transportation 
Company’s truck No. 33 taking a 
grade with a full load at about 45 
mph on the new highway between 
Seattle and Mount Vernon, Wash. 
The 76,000 Ib. GCW includes a pay- 
load of fuel oil from an Anacontes, 
Wash. refinery. “No. 33” is a Ken- 
worth 3 axle, 10 wheel truck and trail- 
er rig powered by an 8V-71. 
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Pasco to Grangeville, Idaho round trip—a distance 
of 416 miles—twice within a 24-hour period. Other 
trucks in our fleet require from 1314 to 14 hours 
to make a single round trip on the same run. 
Since the same 45-mile-per-hour maximum speed 
limit applies to all of our trucks on this run, it is 
obvious that the 8V-71 powered truck makes bet- 


ter time on the grades.” 


Another situation in which the better-sustained 
speed of Inland’s 8V-71-powered trucks is paying 
off came about as a result of L.C.C. regulations. 
This is on what company dr'vers call the “Weed 
Killer” run from Seattle, Washington to Twin 
Falls, Boise, and Idaho Falls, Idaho and return. 
The round trip distance on this route is about 
1200 miles, so it is a “roll-and-rest” run. Inland 
trucks have required about 36 hrs. of actual driv- 
ing to make the round trip. After each 10 hours of 
driving, however, the drivers are required to rest 
eight hours—at 10 hour, 20 hour and 30 hour in- 
tervals. On the 1200 mile round trip, the com- 
pany’s trucks had therefore been requiring 60 
hours for the complete trip; three ten-hour driv- 
ing periods, each followed by three eight-hour rest 
periods, plus a six-hour driving period on the 
home stretch. The company’s trucks powered by 
the 8V-71’s were able to make the same round trip 
with 29 to 30 hours of driving. Since this obviously 
would require only two rest periods on the road 
instead of three it meant, besides the saving of six 
hours driving time, an additional saving of one 
eight-hour rest period or a total of 14 hours for 
the full round trip. 
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Product view of the two-cycle 8V-71 truck diesel installed in IPT’s four new OTR 
tractors. Engine is rated 290 hp at 2100 rpm. 


Truck Number 68 operated by Inland 
Petroleum Transportation Company is 
this Freightliner cab-over Tractor 
shown hauling a 76,000 GCW load 
of caustic soda in the foothills of the 
Cascade Mountain range in Washing- 
ton. “Number 68” is one of three 
Freightliners owned by the company 
all of which have the 8V-71 diesel 
with Spicer clutch and transmission. 


“On more typ'cal runs,” said Sandygren, “the en- 
gine itself is responsible for any gains shown, Here 
our 8V-71-powered trucks will cut two full hours 
off a 15-hour round trip. Where our other 
trucks take 1514 hours for the trip, trucks powered 
by the 8V-71 make the same trip in 134 hours, 
This amounts to over 13 per cent faster time being 
made by the 8V-71 trucks. And again it should be 
emphasized that since all our trucks have the 
same 45 mph speed limit, the 8V-71I's make better 


time on the grades.” 


Having a reserve of power to maintain speed on 
the grades obviously means less gear-shifting as 
well. Mr. Sandygren said: “As a matter of fact we 
can count on at least one-half gear better with 
the 8V-71's on any grade. This means more speed 
on grades and consequently higher average overall 
speed. We are really pleased with the 8V-71." 
Sandygren continued: “We had over 100,000 miles 
of trouble-free operation on our first unit and the 
life of these engines should hit the million-mile 
mark easily. Our drivers like it, too. The 8V-71 
has the reserve power to take care of future load 
weight increases wh'ch may be allowed, so it is 
not only the trucker’s engine for today but also 


for tomorrow.” 
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OOLOGAH DAM 


By L. H. HOUCK 


NE of the largest aggregations of heavy con 
| ee equipment in the country has been 
concentrated in the Nowata, Okla, area where 20 
construction contractors are building Oologah Dam 


on the Verdigris River and relocating highways, 


building new bridges, and modernizing roads. 


Oologah Dam now in its final stage, is located 27 
mi, northeast of Tulsa, and this job along with a 
construction package that includes relocating 50 
mi. of highway, six new highway bridges, relocation 
of 112 mi. of pipelines, 111 mi. of telephone lines, 
134 mi. of electric lines, five mi. of railroad track, 
plugging 4,000 oil wells and a few other jobs, adds 
up to $35,100,000 with some five or more con- 
tracts yet to be let. All of the work is under 
the jurisdiction of the Corps of Engineers, U. S. 


Army, Tulsa District 


Prime contractor for the second stage of construc- 
tion of Oologah Dam, which will inundate the 
birthplace of Will Rogers, noted humorist, is 
J. A. Jones Construction Co., Charlotte, N. C., 
with a contract for $5,055,859 for outlet works, 


spillway and completion of embankment. 


Oologah Dam is 4000 ft. long, 129 ft. above the 
bed of the Verdigris River, and the earth em 
bankment contains two million cu. yds. of mater 
ials. Drainage area above the dam amounts to 
4,339 sq. mi. and the flood control pool is 32 
mi. long and more than three mi. wide. Flood 
protection will be provided for 93,000 acres, water 
will be provided for several cities, a steam electric 
power plant, and for navigation channel for navi 


gation of the Verdigris River. 


The dam will provide five public use areas and 
a 20,000-acre fishing and hunting preserve. It is 


scheduled for completion in 1962 and the Jones 


contract was approximately 60 percent completed 
when visited by DIESEL and GAS ENGINE 
PROGRESS in late fall. Jones worked through 


the winter on its concrete structures involving 
48,000 cu. yds. of concrete heated during cold 
weather. They had 1.8-million cu. yds. of borrow 
for fill to excavate for embankment, 2-million 
cu. yds. to place in the embankment, 36,000 cu. 
yds. of rock fill, 35,500 cu. yds. of riprap, expected 
to move in a new fleet of dieselized dirt moving 
equipment early in the spring. 


For its current work, Jones had a variety of die- 
selized equipment working. This includes two 
IS-18 Euclid scrapers with 6-110 GM diesels, a 
I'D-24 International with International diesel; an 
Allis‘Chalmers motor grader with Allis-Chalmers 
diesel engine, a Caterpillar 112 motor grader, a 
Caterpillar D7 and D8, two 600 cfm Chicago Pneu- 
matic air compressors with GM 6071 diesels, and 
a 175-A Michigan loader with 6-71 GM diesel. 


Of the 20 contractors involved throughout the 
area, Steinberg-Boyd Construction Co., Broken 
Arrow, Okla., had a key spot, with a rock quarry 
and aggregate production operation in addition 
to its road and bridge contracts. Steinberg-Boyd 
holds a $674,983 contract for relocation of State 28, 
Lightning Creek bridge and Lightning Creek road- 
way. This contractor subbed some of its dirt work 
to A. K. McBride, Fort Smith, Ark., holder of a 
$758,179.50 contract for relocation of U. S. 60 
east of Nowata and it in turn subbed 13 items 


involving rock and aggregate to Steinberg-Boyd. 


Steinberg-Boyd is set up to furnish aggregate and 
riprap rock to other contractors and for this pur- 
pose has a quarry equipped with modern and 
reliable equipment using diesels. Blast hole drill- 
ing in the Oologah bed of limestone approved for 
all jobs in the area, is done with two Chicago 
Pneumatic 214-in. drills mounted on a D6 Cater- 
pillar and supplied with air from a 600 cfm Power 
Vane rotary Chicago Pneumatic air compressor 


with a 6-71 GM diesel. 


The company’s rock plant was an assembly of 
high production units. Primary was a Cedarapids 
single jaw No. 2540, with an 8 in. vibrating grizzly 
with a ME-66 Murphy diesel, a No. 1863 Cedar- 
apids twin-jaw crushing and scalping unit driven 
by another ME-66 Murphy diesel. Secondary was 
a Cedarapids Commander with Nordberg cone 
crusher driven by a GM-6-110 diesel. Conveyor 
belts were electrically powered by a Caterpillar 
75 kw generator unit. 


The primary crusher was charged by a fleet of 
10 ton rear dump Euclids with GM diesels, which 
were loaded with a 38-B Bucyrus-Erie shovel, 1 ¥2 
yd. capacity, with a 6-71 GM diesel. A Michigan 
175-A with a 3 yd. bucket and 6-71 GM loaded 
aggregate into trucks for delivery to jobs and 


Steinberg-Boyd’s crushing plant was 
well dieselized. Cedarapids single jaw 
primary crusher uses an ME 66 Mur- 
phy, a 10-ton Euclid with 4-71 GM 
diesel is dumping; another ME 66 
Murphy drives a Cedarapids 1863 twin 
jaw intermediate scalping and crush- 
ing unit and the Cedarapids Com- 
mander secondary screening unit is 
driven by a GM 6-71 diesel. Cater- 
pillar generator plant supplies current 
to motorized belt pulleys. 
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district engineer, Tulsa District, William E. 
Haynes, is project manager and R. L. Welch, chief 
engineer, for J. A. Jones. Blue Anderson, execu- 
tive vice-president Steinberg-Boyd, was in charge 


P & H 555 35-ton moto-crane, with 
Waukesha 140 diesel, 80 ft. boom, 
and 20 ft. jib, was used on the outlet 
works of the Oologah Dam for han- 
dling forms and concrete buckets. 
Gardner-Denver 600 cfm air compres- 
sor with 6-71 GM diesel is between 
crane and concrete structure. Concrete 
was poured throughout the winter 
months, using steam heat. 


another unit in the quarry was a 3% yd. Northwest 
shovel with 4-71 GM diesel. 


When the quarry was visited by DIESEL and GAS 
ENGINE PROGRESS the Michigan was loading 
a fleet of 11 GMC tandem tractors, with 6-71 GM 
diesels, pulling 18 ton Clement end-dump trailers, 
owned by Poteau Truck Co., Poteau, Okla., en- 
gaged in hauling aggregate four mi. to the Lyles 
& Buckner Co., Muskogee, Okla., job, as sub for 
paving of a section of U.S. 169 under Imperial 
Paving Co., Oklahoma City. Aggregates were being 
stockpiled near Talala, where the Lyles batch 
plant was being erected. Loads were dumped and 
then picked up by clam on a 1% yd. Marion with 
a Caterpillar diesel. 


John R. Soderberg, is resident engineer for the 
Corps of Engineers, Co. Howard W. Penney, is 
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of its operations. 


Units Make and Type 


Principal Equipment in Use 
On Main Contracts 


Crawler Tractors 


4 
13 
2 


9 


Allis-Chalmers 

Caterpillar 

Euclid TC12 GM 
International TD24 


Wheel ‘Tractors 
Michigan 175A GM 


2 


Scrapers 


6 
4 


4 
8 


Caterpillar 


Engine Make 


AC 
Cat 

(2) 


Cat 


Euclid 21-yd GM 
Motor Graders 


Allis-Chalmers 45 
Caterpillar 12 


Draglines, Shovels, Cranes 
Bucyrus-Erie GM 
Insley crane GM 
Lima %4-yd GM 


Marion 
Northwest draglines 


AC 
Cat 


Cat 
GM 


P & H Moto-crane Waukesha 


Highway Trucks 
GMC tandem GM 
Off-Highway Trucks 


8 


Euclid 10-ton rear dumps 


Air Compressors 


2 
l 


Chicago Pneumatic 600 
Gardner-Denver 600 cfm 
Cedarapids rock plant Murphy 
Cedarapids rock plant 

Caterpillar diesel generator 


ewe R. Soderberg, resident engineer 

for the Corps of Engineers, U.S. 

Army, in charge of the dam construc- 
tion. 


Blast hole drilling outfit at the Stein- 

berg-Boyd quarry included this Chi- 

cago Pneumatic 600 cfm Power Vane 

air compressor with 6-71 GM diesel 

and a pair of Chicago Pneumatic 

drills mounted on a D6 Caterpillar 
tractor. 


GM 


GM 
GM 
(2) 
GM 
Cat 


€ \ 

a 
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LIBERTY’S NEW ENGINES 


SLASH FUEL COSTS 


1600 HP Nordberg Spark-Fired Gas Engine 
Tests At 5837 Bia Per HPH, Leads Texas 
Plant To 2.81 Mills Per Kwh Fuel Cost 


By FRANK HANCOCK* 


| by a new engine with high efficiency, the 
Liberty, Tex. municipal power plant has 
cut fuel costs 23 per cent to a new low of 2.81 
mills per kilowatt hour. This was the plant aver 
age achieved in the complete fiscal year ended 
September 30, 1959. The last few years have 
brought a notable expansion and modernization 
of the city’s generating facilities. When Liberty 
started a new municipal plant with a pair of 200 
kw gas engines in 1989, the city had only about 
$000 residents and the community served and sub 
sisted on the surrounding farms and ranches. The 
area already was served by a private utility com 
pany and the city entered into competition for 
customers in a frank effort to obtain power profits 
to supplement tax income. Today the city carries 
about half the load including a majority of the 
residential consumers. Initially the city and com 
pany rates were identical but today the city’s 


charges are a shade lower 


Plant expansion followed the classic pattern alter 
World War IL with installation of another 200 kw 
engine in 1946 and a pair of 350 kw units in 1948 
Rate of growth received additional stimulation in 


*Cily Manager, Liberty, Texas 


1951 when an oil field was discovered and popula 
tion began to climb. In 1952, a 920 kw dual fuel 
engine was installed, bringing plant capacity to 
2200 kw. But peak load moved up too and it was 
soon necessary to run the biggest engine to meet 


the demand peak. 


When A. L. Hogan Jr. & Associates, consulting 
engineers, surveyed the situation, they recommend. 
ed substantial expansion, not only to provide firm 
capacity but to turn a major share of production 
over to newer, more economical gas engines. First 
step in this program was installation in 1957 of 
a Nordberg model FSE-138-HSC Supairthermal 
high compression gas engine. This 8 cylinder unit, 
with 13 in. bore and 1614 in. stroke, is rated 1600 
hp at 450 rpm. It drives an Ideal generator rated 
1135 kw, 1420 kva, 3 phase, 60 cycle, 4160 volts. 


In January 1959 a second Nordberg engine of the 
same size and type began power production. The 
contract with the engine builder guaranteed full 
load performance at 6800 Btu per hp hour. Mr. 
Hogan conducted a field test in the Liberty plant 
on February 13, 1959 and recorded full load fuel 
consumption of just 5837 Btu per bhp/hr, 14.2 


per cent better than the guarantee. Also worth 


The two Nordberg engines, each rated at 1600 hp, more than doubled the capacity of the 
Liberty plant. 


DIESEL 


noting is the operating efhciency at all load levels. 


Here are the figures as reported by the consulting 
engineer: 


Contract Field Lest ©) Improvement 
Guarantee Feb. 13, 1959 Field Test 
Load Bui Bhp Hr Bru Bhp Hr Over Contract 
8200 6631 17.1 
75 7200 6048 16.0 
100 63800 14.2 
110 5725 


In addition to recording these efhciencies, this 
1135 kw engine carried a load of 1320 kw. 


The responsiveness of the engine to load variation 
and the high thermal efficiency over a wide range 
are attributed to the high expansion ratio, to 
variable inlet valve timing which controls air- 
fuel ratio, and to variable ignition timing. Both 
of the Nordberg engines are now similarily ar- 
ranged. Overall plant figures show the improve- 
ment in efhciency as the two new engines took over 
the bulk of the load. In the 1959 fiscal year, the 
No. 7 engine was the work horse, operating 6096 
hrs. Though the No. 8 unit was in service only 
part of the year, it was on the line for 3657 hrs. 
Next came the No. 6 dual fuel unit with 1891 
hrs., then the pair of 350 kw engines with a com- 
bined 2549, and finally the trio of 200 kw units 
with a combined 479. It is estimated that the two 
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City Manager Frank Hancock inspects 
Liberty’s newest engine, a 1600 hp 
spark-fired Nordberg Supairthermal 
gas engine. Note American Bosch ig- 
nition system, Young intercooler, De- 
Laval turbocharger, Woodward gov- 
ernor, Ideal Electric generator and 
Fulton-Sylphon thermostatic control. 


Nordbergs handled more than 80 per cent of total 


plant production. 


In this last complete fiscal year, the plant gener- 
ated 8,852,000 kilowatt hours at a total fuel cost 
of $25,072.68, an average of 2.81 mills per kwh. 
In the preceding year, the production was 7,645.- 
000 kwh at a fuel cost of $28,011.25, an average ol 
3.65 mills per kwh. Thus, fuel costs were reduced 
a substantial 23 per cent. 


The plant has paid for successive expansions 
out of profits, building a valuable municipal prop- 
erty, and showing additional profits which helped 
pay the cost of city services. In addition to cash 
contributions to the city general fund, the Light 
and Power Department installs, maintains and 
supplies electricity for all street lights for a nom- 
inal fee of $3500 a year. The value of the energy 
alone, at utility rates, was more than $11,000 last 
year. Free current was supplied to the three sew 
age lift stations and power supplied to the treat- 
ment plant was billed half price. City offcials 
have decided that in the future, the plant should 
meter and bill for all electricity supplied to other 
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city departments, and use the added profit result- 


ing to increase the contribution to the general 
fund. The purpose of this change in bookkeeping 
is to enable both ofhcials and citizens to see clearly 
the size of the contributions the city gets from its 
power plant. 


Ease of plant operation and engine efhiciency can 
be attributed in large measure to the close auto- 
matic control of air, gas, oil and water. To con- 


centrate on the newest installation, air is drawn 
through oil-bath filters to the exhaust driven tur- 
bocharger which discharges through an intercooler 
to the cylinder inlet valves. Since a supply of cold 
water for the intercooler is important, a separate 
induced draft cooling tower, circulating pump and 
thermostatic valve have been provided for this 
purpose. A fan-cooled radiator cools engine jacket 
water circulated through the engine and radiator 
by a motor-driven centrifugal pump. A_ similar 
pump puts water through a shell-and-tube lube 


oil cooler and another set of coils in the radiator. 


Natural gas is admitted to each cylinder through 
a separate valve controlled by individual actuator 
pumps. The actuator pump settings and the air 
intake valves are both governor controlled to 
achieve optimum air-fuel ratios at all load levels, 
The actuator oil system includes a separate supply 
tank, two motor driven pumps, a duplex filter 
and thermostatic valve. The variable ignition tim- 
ing device assures maximum operating cthciency 


over the full load range. 


Iwo panels are located convenient to the new en- 
gine. One holds a voltage regulator, switchgear, 
electric meters, synchroscope and governor con- 
trols. The other holds an exhaust pyrometer, 
alarms with indicator lights, gauges and controls 
for auxiliary equipment. Plant superintendent is 
Ray Needham. 


Principal Equipment 

Serving New Engine 
Generator Ideal Electric 
Governor Woodward 
Ignition generator American- Bosch 
Cooling water pumps Allis Chalmers 
Radiator Young 
Intercooler Young 
Thermostatic valves Amot, Fulton Sylphon 


‘Turbocharger DeLaval 


Air filter American Air Filter 
Lube oil Texaco 
Lube oil pump Viking 
Lube filter Hilliard 
Exhaust snubber Burgess 
Exhaust pyrometer Alnor 
Lube oil cooler Ross 


The Liberty, Texas municipal power 
plant. 
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NEW MODELS 
OF CUMMINS 
NH SERIES 


A 250 HP Naturally- 
Aspirated Diesel with Many 
New Design Features and 
Higher Efficiency Engines in 
180-195 HP Range Broaden 
Cummins’ Engine Line 


Engine Company has announced 
4 the new model NH-250 diesel developing 250 
NHE 


efficiencies in the 180 to 195 hp area in a move 


hp and the series for higher operating 
to broaden their engine line for truck operators 
and other engine users. Both the NH-250 and the 
NHI 


proved operating economy for specific applica- 


models are offered with significantly im 


tions as a foremost feature. The new 250 hp 
naturally-aspirated NH-250 is designed for west 
ern, midwestern and southwestern truckers hauling 
loads 72,000 Ibs. GCW and up. This big displace 
ment diesel attains higher horsepower more effi 
ciently than previous designs through the use of 
a larger piston displacement. The NH-250 utilizes 
855 cu. in. displacement compared to 743 cu. in. 
displacement for the well known Cummins NH 


220 truck engine 


The NH-250 is similar in design to the NH-220, 
but includes a number of important new fea- 
tures. It is rated at 250 horsepower at 2100 rpm. It 
is a naturally-aspirated six cylinder engine with 
514 x 6 in. bore and stroke and 685 ft. Ibs. peak 
torque at 1500 rpm. The increased horsepower of 
the NH-250 means better performance and _ in- 
creased speeds on grades, reducing road time and 


increasing vehicle availability. 


Important new parts of the NH-250 include in- 
ternal fuel lines and a new type of fuel injector, 
improved cylinder head studding, internal oil 
lines, horizontal oil filter, larger valves, heavy-wall 
cylinder liners, stronger crankshaft, new connect- 
ing rods and the Cummins air compressor. Let's 
take a closer look at some of these design features: 


Internal Fuel Lines—Cummins PT fuel system de- 
livers fuel to the injectors through passages drilled 
in the cylinder head. This new design results in 
maintenance savings and the elimination of ex- 
ternal fuel lines and screw thread connections to 
the injectors. 


Fuel Injectors--The new injectors used in the 
NH-250 reduce 
and installation. With the fuel delivered through 


the labor necessary for removal 


head passages, the new injectors are merely slipped 
into position and pulled down with hold-down 
capscrews. With the previous injectors, an added 
operation of connecting the pressure and return 
tubes to each injector was necessary. The NH- 
250 injector body is a machined piece, instead 
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NH-250 engine showing Cummins 
Air Compressor and PT fuel pump. 
All fuel and lube oil lines are drilled 


passages eliminating external lines. 


Torque, horsepower and fuel con- 
sumption curves of the NH-250 diesel. 


of a forging as on previous models. Thus, the re 
placement price for the injector assembly is below 
the NH-220 price. 
described in the Cummins V-8 story in the April, 


[his new injector was also 


1960 issue of this magazine. 


Cylinder Head Studding—A significant design fea 
ture of the NH-250 is the use of twelve }4 in. 
diameter hold-down capscrews on the cylinder 
head. This improves the NH-250 design by: (1) 
applying even pressure on cylinder liner. This 
minimizes the possibility of movement and chafing 
between liner and block, (2) reducing stresses on 
counter-bore ledge of block through less concen- 
trated loads, (3) improving gasket life by more 
equalized pressure, and (4) reducing possible head 
and valve seat distortion due to high stress con- 


centration areas. 


Internal Oil Lines—Absence of external lubri- 
cating oil hoses, except for suction line from oil 
pan, is another design improvement. The NH-250 
utilizes drilled passages in the block for lubrica- 
tion and for transfer of oil through oil cooler. 
Like other Cummins Diesels, the NH-250 utilizes 


full pressure lubrication to all bearing surfaces. 


Larger Valves—-NH-250 valves are 17 in. diameter 
compared with 134 in, diameter of NH-220 valves. 
This 14.5 percent increase in valve area permits 


Kenworth COE tractor-tandem trailer 
unit with 57 ft. of loading space, op- e 
erated by California livestock hauler 
Don E. Keith, is powered by 250 hp 
naturally aspirated Cummins engine. 
In first 242 months of operation, trac- 
tor put on 26,699 miles using 5,076 
gals. of fuel, or 5.26 miles/gal. This 
NH—250 is one of 30 Cummins die- 
sels operated by Keith. 
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better breathing for the increased power of the 
NH-250. Two intake and two exhaust valves per 
cylinder are used in both NH-250 and NH-220 
engines. Stellite exhaust valve face and seat inserts 
extend life of valves and heads. 


Heavy Wall Cylinder Liners—-The NH-250 uses 
cylinder liners with 1814 percent thicker wall sec- 
tion than the liner used with the NH-220. This 
design reduces corrosion of liner and block. 


Stronger Crankshaft—A 5 in. increase in the thick- 
ness of web on both sides of the connecting rod 
journal makes the crankshaft more tolerable to 
variations in load—gives it an increased safety 
factor over the NH-220 crankshaft. Both crank- 
shafts have 414 in. diameter, induction hardened 
main bearing journals. 


New Connecting Rod—Tapered end reduces re- 
ciprocating weight. Heavier and larger area at 
parting surfaces of NH-250 rod increases strength 
and safety factor at this point. 


Although the Cummins NH-250 was designed for 
the power needs of truckers hauling 72,000 Ib. 
GCW loads and up, the advantages of the NH-250 
are available to operators hauling lighter loads. 
In operations where the maximum 250 hp is not 
required and where special emphasis is given to 
fuel economy, NH-250 users can reduce the 
rpm’s and the fuel rate to achieve more miles 
per gallon of fuel. Cummins engineers report a 
reduction of the NH-250 to 220 hp at 1800 rpm 
gives an improvement of more than 6 percent in 
over-the-road fuel economy. 


NHE Engines 
The NHE series are basically standard NH en- 
gines with speed and fuel rate cut back to pro- 
vide 180 to 195 hp for the specific needs of truck- 
ers requiring this horsepower range for their oper- 
ations. This horsepower requirement is common 
in trucking, particularly in the midwest and east- 
ern parts of the country. The most important 
result of the horsepower cutback in the NHE en- 
gines is improved fuel economy. According to 


Cummins’ engineers, the first step in improving 
the fuel economy was to reduce the speed of the 
Cummins NH 220 diesel to 1950 rpm, which cut 
horsepower to 213 and gave an improvement of 
1.8%, 
rate was cut back to give only 195 or 180 hp, and 
in so doing, the specific fuel consumption was re- 
duced by an additional 2.6%, at 195 hp and when 
decreasing to 180 hp, a reduction of 4.9%, as com- 
pared to the 213 hp fully rated engine was accom- 
plished. With the large 743 cu. in. displacement 
and installation of such improvements as higher 


in specific fuel consumption. Then, the fuel 


op—w 
with drilled fuel line passages, the 
injector is easily inserted. Left—Cross- 
section shows insert injector installed. 
Pressure and return passages are 
sealed wi ” rings. 


efficiency camshafts, the NHE engines have excel- 
lent breathing characteristics. 


COMPARATIVE SPECIFICATIONS 
NH-220 and NH-250 


Model NH-220 NH.-250 
*Rated Horsepower 220 250 
Governed RPM 2100 2100 
Torque at Governed RPM 
Peak Torque 
Peak Torque RPM 
BMEP at rated HP 

**Fuel rate lbs/BHP/hr. 
No. of cylinders 
Bore and stroke 5x6 5x6 
Piston Displacement (cu. in.) 743 855 
Compression ratio 15.5 14.9 
Length 6044 6044 
Width 28 28 
Height 48 48 
Net Weight with Accessories 2435 2590 
Lbs. Per Horsepower 11.0 10.8 
*Corrected to sea level, 60° F 

**Full throttle performance 
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FLORIDA KEYS AQUEDUCT 


A Seagoing Pipeline Carries Fresh Water To 


The Country's Southernmost City: System 


Depends on Diesel Engines To Meet 


an Exacting Demand 


By ED DENNIS 


south of the Florida mainland are 
% the Florida Keys, a string of coral rock islands 
thrown in an are across the Atlantic and into the 
warm Gulf of Mexico. Warmed by a Florida sun 
these tropical isles are linked to the mainland by a 
highway of steel and cement and their citizens’ 
water needs are supplied by clear fresh water 


which travels 130 miles via a “seagoing pipeline.’ 


Phis pipeline is also the lifeline for the 40,000 
citizéns of the City of Key West and its huge naval 
base plus the many booming communities on the 
Keys as it transports upwards to 5-million gallons 
of fresh water daily to its customers. Key West and 
ity important naval installations along with the 
various communities on the Keys, were, for more 
than a century, without any public or private 
fresh water supply except that which could be ob 
tained by catching and storing rainwater. There 
are no springs, rivers or fresh water ponds. Shal 
low wells become badly contaminated with salt 
water and water obtained from deep wells was so 
highly mineralized that it could not be made pota 


ble by any economical method of treatment. 


The Florida Keys Aqueduct Commission, an agen- 
cy of the state of Florida, was created in 1941 to 
supply potable water to the Florida Keys. In the 
same year the commission entered into an agree- 
ment with the U. S. Navy Department for con- 
struction, operation and maintenance of an aque 
duct and water distribution system. The Navy 
Department agreed to construct a water supply 
system with an aqueduct extending from near Flor 
ida City, along the Keys to Key West. 


This eighteen in. pipeline, approximately 130 mi. 
long, supplies the islands with all their fresh 
water. The aqueduct is owned by the Navy and 
water not needed by the naval installations on 
Key West and Boca Chica is sold to and distributed 


by the Florida Keys Commission. 


Belore three new booster stations were built it 
took about three days for a gallon of water to trav- 
el the 130 mi. from the water wells near Florida 
City on the mainland to Key West. The water left 
the wells at about 100 lbs. pressure which dropped 
off to about 35 Ibs. by the time it reached Taver 


The two model 40-SX-8 Superior diesel engines at the Cross Keys station on the Florida 
Keys Aqueduct. Engines drive Allis-Chalmers 10x8 in. water pumps through Philade! phia 
gear increasers. These engines deliver 367 hp at the 600 rpm operating speed. 
34 Note Winslow lube oil filters. 
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The “pipeline that goes to sea” runs 

along the overseas highway. Highway 

extends 122 mi. across 40 bridges and 

28 keys. Hurricane winds of over 200 

mph have been recorded along these 
Keys. 


nicr. After repumping at Tavernier it’ again 
dropped to a few pounds pressure by the time it 
reached Marathon, half way down the Keys. At 
Marathon the pressure was again raised for the 


final journey to the distributing plant at Key West. 


As the contract between the U. S. Navy, which 
owns this seagoing pipeline, and the Florida Keys 
Aqueduct Commission, which supplies water to the 
non-military areas, runs out in 1967, a long range 
program had to be worked out which will include 
a new 24 in. aqueduct, several pumping stations 
and other improvements which will eventually cost 
approximately $20-million and will require about 


ten years to complete. 


First phase of the program included three new 
booster stations designed so they will ultimately 
become part of the permanent water supply of the 
commission but for the present to operate in con- 
junction with the present Navy aqueduct. The 
cost totalled $550,000. 
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MOTE 
THE NEW AQUEDUCT OF THE FLORIDA KEYS AQUEDUCT 
COMMISSION 1S TO BE BUILT IW STAGES ano OPERATE 
CONJUNCTION WITH THE EXISTING aQUEDUCT 
UNTIL THE WEW AQUEDUCT 18 COMPLETED, WHEN IT 
BE DIVORCED FROM THE HAVY FacKLITY AnD 
WAL BE OPERATED BY THE COMMISSION. 


LEGEND 


MARATHON 
PUMP STA 
NAVY 


HOMESTEAD y 


FLORIDA CITY # 
WELL FIELO 
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Florida Keys extend in long, thin line southwest from Florida mainland. 


These three new booster stations were constructed 
to tie in with the existing pipe line and were 
ready for operation the latter part of 1959. Rader 
& Associates of Miami prepared the engineering 
report on the new aqueduct and were the con- 


sulting engineers. 


At Cross Key Station, the first of the newly built 
booster stations on the pipe line going south, two 
8-cylinder model 40-SX turbocharged Superior die- 
sel engines were installed. These 814 x 1014 in. 
engines are rated 487 hp but normal pump service 
will demand only 367 hp at 600 rpm and 102 
bmep. Each engine drives two Allis-Chalmers 10 x 
8 in. S.J. type water pumps in tandem through a 
Philadelphia Gear Works speed increaser (input 


600 rpm, output 1760 rpm). 


Ihe two units were installed in the station so that 
the controls are in an inboard position. Each of 
the engines also drives a Gorman Rupp water 


pump rated 90 gpm at 2200 rpm through vee belts. 


At Ramrod Key specifications called for two 6-cyl- 
inder model 40-SX turbocharged Superior diesel 
engines each rated 219 bhp at 600 rpm and 81 Ibs. 
bmep, both driving in a clockwise rotation. One 
Superior drives two Allis‘Chalmers 10 x 8 in. 
pumps in tandem and the other diesel drives two 
8 x 8 in. A-C pumps also in tandem. Both have 
Philadelphia gear increasers and Falk couplings. At 
Long Key specifications called for the two Super- 
ior diesels to be rated at 280 hp at 600 rpm and 
103 lbs. bmep driving 10 x 8 in. S.J. type Allis 


Chalmers pumps. 


Both the six and 8-cylinder model 40 Superior die- 


sel engines used in these new booster stations are 


perior engine at Cross Keys station. 

Each engine is equipped with Wood- 

ward governor, Air Maze air filter, 

Elliott turbocharger, Alnor pyrometer, 
Ross heat exchanger. 


View of front of model 40-SX-8 Su- ° 


of rugged heavy duty construction and are of the 
four cycle design. All six engines use Elliott turbo 
chargers. Five full flow lubricating oil filters and a 
shell and tube type heat exchanger are used on 
each engine. A full pressure lubricating system 
as well as a constant flow cooling system helps to 
maintain even engine temperature, The engines 
have individual two valve cylinder heads with sim 
plified rocker arm construction plus removable 
wet type cylinder liners and are equipped with 


oil cooled iron alloy pistons. 


Following is a brief summarization of the test re 


port as compiled by Rader & Associates on the 


official acceptance testing of the Florida Keys 
Aqueduct Commission booster stations: 
Typical Test Runs Sept. 30- Oct. 1, 1959 


Cross Long Ramrod 
Key Key Key 


Rate of flow gpm 2500 2210 1960 


Engine speed rpm 523 458 411 
Engine hp 260 176 104 
Specific fuel con 

sumption, Ibs /bhp-hi $72 $67 392 
Guaranteed fuel con 

sumption, lbs/bhp-hi $84 392 .452 
Station suction pres 

sure, psi 52.5 8.9 15.0 
Station discharge pres 

sure, psi 201.5 115.9 88.5 
Rate of flow @ full 

speed (600 rpm) 2870 2900 2860 
lotal dynamic head, lt 154 124 363 


The second part of this first phase included four 
ground storage reservoirs including two 5-million 
gallon tanks on Stock Island near Key West, a 
half million gallon reservoir at East Marathon and 
a similar one at Big Coppitt Key. This part to 
cost $500,000. Plans also called for replacement 
of the old distribution pumping station in Key 
West with a new one on Stock Island to cost ap 


proximately $316,000 


Iwo model D842 series C Caterpillar diesel en 
gines, each rated $20 hp at 1300 rpm and driving 
Fairbanks-Morse 10 x 12 in. water pumps with a 
capacity of 3000 ypm, were installed at the new 


distribution station on Stock Island, 


Diesel engines have been the main source of pow- 
er for the pumping stations since the pipeline was 
first constructed and as the Keys are in the hur- 
ricane belt diesel equipment is almost a must to 
assure continuous operation during a_ tropical 
storm or hurricane. Since completion of the “over 
seas highway” and the fresh water pipeline which 
runs alongside it, Key West along with the other 
Florida Keys, has been booming. 


For the time being the new booster stations will 
be tied in with the existing Navy owned pipe 
line and will step the water pressure and flow 


Two model D342 Caterpillar engines 
are installed at Stock Island station. 
Engines, rated 320 hp at 1300 rpm, 
drive Fairbanks-Morse 10x12 in. 3000 
gpm water pumps 


Key West is southernmost city in the U.S. It depends wholly on the 18 in. pipeline to 
supply its 40,000 citizens with water. City is site of a large Naval base and air station. 


from 5-million to 6.6-million gpd. The Navy 
also operates the booster station at Marathon, 
which is powered by a pair of 300 hp Fairbanks- 
Morse diesel engines, and the electrically driven 


station at Tavernier. 


Near Florida City on the mainland the Navy 
Department operates a 360 acre water well field 
with a gross capacity of about 9-million gpd and 
the treatment plant consisting of spiractors and 
rapid anthracite filters. Power for this station 
is provided by one 6-cylinder and one 4-cylinder 
model 32E.14 Fairbanks-Morse diesel engines along 
with Fairbanks-Morse pumps. Six Worthington 
standby diesel generating sets with 125 kva West- 
inghouse ac generators are also housed at this sta- 
tion. The new pipeline will be designed to with- 
stand maximum pressure of 280 psi to 330 psi 
depending on the size of the pipe. Intermediate 
booster pumping stations will be provided in the 
future to increase the capacity of the aqueduct 
and thus insure safe operation within the pres- 
sure limits. The entire aqueduct should be com- 
pleted by 1967 when it is estimated that the com- 
mission's daily water requirements will be well 
over the 5-million gallon mark. 


Mr. L. Kirwood, chief quarterman, a civilian, 
is in charge of Navy facilities at Florida City and 


the pipeline to Key West. The Florida Keys 
Aqueduct Commission operates the facilities and 
distribution of water for the City of Key West and 
for civilian use along the Keys. 


Authors Note: This article deals mainly with the 
three newly constructed dieselized booster stations. 
For more diesel information on the Florida Keys 
see Florida Keys Co-op, January 1953 by this 
author and Marathon Converts to Heavy Fuel, 
March 1957, Diesel and Gas Engine Progress. 


Principal Equipment Serving 
Superior Engines 


Turbochargers Elliott 
Pumps Allis-Chalmers 
Heat exchangers Ross 
Gear increasers Philadelphia 
Silencers Kittell 
Air filters Air Maze 
Air compressors Quincy 
Pyrometer Alnor 
Governors Woodward 
Gear filters Cuno 
Lube oil filters Winslow 


Six Worthington BB45 diesel engines 
rated 150 hp at 500 rpm are installed 
at Florida City well fields and pump 
station for standby use. They drive 
125 kva Westinghouse generators. 
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SAFETY CONTROL FOR SMALL 
ENGINES AND COMPRESSORS 


O provide manufacturers and owners of smal- 

ler engines, compressors, and gas turbines 
with economical protection against low pressure 
and high temperature, Amot Controls Corp. is now 
introducing its new safety control model 2800. The 
model 2800 is a rugged, snap-acting mechanical de- 
vice similar in operation to the widely used Amot 
1476 control. It is basically intended for use on 
smaller internal combustion engines, but may be 
applicable to many other types of equipment. 


The control features compact size, light weight 
(1y% Ibs.), housing and cover of high-strength 
aluminum die casting, internal mechanism of 
SAE4140 precision steel castings, precision needle 
bearings and rolling pressure diaphragm to elimi- 
nate internal friction. The precision castings ma- 
terially contribute to the lower cost of the unit 
through increased manufacturing efficiency. All 
models incorporate a manual stop button for 
emergency shutdown; and are equipped with an 
external adjustment for setting the tripping pres- 
sure between 5 and 45 psi. The control is factory 
set at 10 psi but field adjustment may be made 
by merely loosening the locknut and turning the 
adjusting screw until the desired setting is reached. 


It is inherently “fail safe”, and requires no source 
of power other than lube oil, water, or air pressure 


for its operation. 


Presently, three modifications to the standard 2800 
control are available. Modification #1 is a reset 
latch which permits the operator to start the en 
gine without having to hold it in the “run” posi- 
tion. The reset latch automatically returns to a 
neutral position when the control pressure ex- 
ceeds the tripping point. Modification #2 is a 
light tripping spring which has approximately half 
the normal shutdown force of 20 Ib. at 1 in. radius 
(at beginning of 90° stroke). Modification #3 is 
a reset and operating lever which is available for 
those who prefer to purchase this item rather than 


provide their own. 


The model 2800 safety control may be used to pro- 
tect engines equipped with intake air shutdown 
valves, shutdown levers on fuel pumps, (rotary 
distributor and gang type) carburetors, etc. Figure 
1 shows a typical installation schematic. The Amot 
2230 valve is used as high water or oil temperature 
detection device which vents pressure from the 
diaphragm of the 2800 control to trip it. The 


Here are Figures 1, 2 and 3 as referred to in the article. 


1748 ORIFICE 
FROM UIL PRESS 
HEADER 
2230 TEMP. 
VAL 
STOP BUTTON 
0,3 Ay PRESSURE ADJ. SCREW 
FUEL INJECTION PUMP 
orr on 
7 
MODIFICATION 
RESET LATCH 
FUEL "ON-OFF* LEVER 


as 


AUXILIARY SPRING , 
IF REQUIRED 


CHAIN 


FIG.3 


FUEL PUMP RACK ~ 
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Amot model 2800 safety control. 


1672X pressure valve is shown as a low jacket 
water or other pressure monitoring control, The 
1748 orifice provides a restriction in the pressure 
line and accelerates the shutdown action in the 
event of abnormal temperature or auxiliary pres 
sure condition. For air cooled engines, the 2800 
control only is required unless high cooling air 
temperature detection is desirable. 


In the usual application in starting an engine, the 
operator pulls the reset lever into the “run” posi- 
tion, holding it there until lube oil pressure in- 
creases to approximately 8 psi above the tripping 
point. The control will then “latch in” and be 
ready to actuate. If the reset latch is provided, the 
operator need only pull the reset lever into the 
run position, raise the reset latch until it is hori 
zontal then the control can be left unattended. 
When oil pressure passes the trip point, the reset 
latch will automatically drop out and the control 
is prepared to actuate. 


Engines equipped with the 2800 control are 
stopped or slowed down in their normal manner. 
However, a manual stop button for emergency 
use is provided. Figures 2 and §$ illustrate sev- 
eral methods of applying the 2800 control to the 
engine. Figure 2 is ‘a direct linkage arrangement 
similar to that on the new distributor type fuel 
pumps. With its 90° trip shaft rotation, it may 
also be connected to intake air shutdown valves 
in this manner. Figure 3 shows an application 
where the safety control is required to overcome 
the entire force of the fuel pump governor lever. 
This method is most suitable for small gang pumps 
whose shutdown force is less than the available 
safety control force. A better arrangement of this 
type employs a typical “weak link” action. The 
fuel pump rack can be moved by the safety con- 
trol to the “no fuel” position by overcoming only 
the spring force in the “weak link”. The spring 
holds the entire mechanism to provide a solid ac 
tion in the movement of the governor, but the 
safety control is not required to overcome the en- 
tire force of the governor lever. 
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CATERPILLAR’S THREE NEW 
TURBOCHARGED DIESELS 


Industrial Engine Division Introduces Three Compact. 
High Output Engines in 105-255 HP Range Developed 
For Broad Equipment Application and Generator 
Service. Here Also is A Look at New Multi-Million 
Dollar Mossville Production Facility 


By ROBERT E. SCHULZ 


« 


New Cat D320 turbocharged engine 
used in Chicago Pneumatic air com- 
pressor in stone quarry operation. En- 
gine is one of new line described in 
accompanying story. 


OSSVILLE, Hllinois—Here at Caterpillar 
Tractor Company's Engine Division plant 
fourteen miles north of Peoria, I had my first look 
at three of a new series of trim, high output, tur- 
bocharged diesels—engines on which Cat officials 
are banking heavily in their expanded marketing 
program. Though characteristically identified as 
the D320, D330 and D333, the engines are totally 
new. Ranging from 105 hp max. @ 2400 rpm in 
the D320 to 255 hp. max. at 2200 rpm in the D333, 
they have a good scope of application primarily for 
powering construction, well servicing, material 
handling, and pit and quarry equipment. As pack- 
aged generator sets from 35 to 115 kw, they have 
a wide berth of industrial and marine service. 
Pointing to the new units, Engine Division Vice 
President Henry H. Howard stated, “In their de- 
sign and construction they reflect the continued 
engineering concept of Caterpillar—an emphasis 
on compactness, more power output per pound, 
and a wider range of performance. This is done 
in the interest of increasing the application base 
and providing well matched horsepower for the 


specified equipment.” 


\ll three of the new engines are four-cycle, valve- 
in-head, pre-combustion chamber diesels available 
either turbocharged or turbocharged and _ after- 
cooled. The D320 has four cylinders, 4 x 5 ins. 
with a displacement of 252 cu. in.; the D330 has 
four cylinders, 414 x 514 ins. with a displacement 
of 350 cu. in.; and the D333 is a six cylinder ver- 
sion of the latter with a 525 cu. in. piston displace- 


ment. Here are the ratings: 


D320 D330 D333 
T TARPM T TA RPM T TA RPM 


HP w/o fan 


Max. 105 120 2400 135 170 2200 205 255 2200 
Int. 90 95 2400 115 135 2200 175 200 2200 
Cont. 70 75 2000 100 110 2000 150 165 2000 
KW w/o fan 
Prime 60 

cycle 40 50 1800 60 70 1800 75 — 1800 
Prime 50 

cvcle 35 ~ 1500 50 1500 65 — 1500 
Standby 60 

cvcle 50 60 1800 70 75 1800 100 125 1800 

I urboc harged 


1 A—Turbocharged & Aftercooled 


All three of the engines are also built for marine 
propulsion service and were previously announced 
in DIESEL AND GAS ENGINE PROGRESS. See 
the February, 1960 issue for a complete description. 


‘The most important single feature of the new die- 
sels is the overall compactness that Caterpillar has 
achieved. How this was achieved will be covered 
in detail, but first let’s glance at some of the 
pertinent figures. The D320 with its 120 hp rating 
weighs in dry with standard accessories at 1300 lbs., 
or 10.8 Ibs./hp . . . it’s 40.56 ins. long; the D330 


One of the 26 test cells at the Moss- 
ville plant with a 560 hp Cat G397 
turbocharged and aftercooled natural 
gas engine being checked out on the 
dynamometer. 
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D330 series A turbocharged and after- 
cooled diesel rated 170 hp max. at o 
2200 rpm. 


weighing 1630 Ibs. and rated 170 hp has a ratio of 
9.57 |bs./hp and has a length of 44.6 ins.; and the 
D333 with a weight of 2130 lbs. and rated at 255 
hp. has 8.45 Ibs./hp . . . its length is 57.5 ins. A 
quick glance establishes the fact that these new 
Cat engines have the “fit” that makes them well 
suited to many types of equipment once outside 
of Caterpillar’s physical size range. This is par- 
ticularly applicable in the case of road _ rollers, 
compactors, ditchers, lift trucks, farm tractors and 
others. Applying the engines to rotary compressors, 
the line-up would be about as follows: D320—250 
cim unit, D330—365 cfm, and the D333—600 cfm. 


To gain the desired size and output, the engines 
were designed for turbocharging from the very 
outset. In other words, Caterpillar looks at tur- 
bocharging as an integral part of the engine and 
its engineering is hinged on this concept. To fur- 
ther increase the power output they have added 
aftercooling and designed the new engines with 
a 18:1 compression ratio. BMEP of the engines 
with jacket water aftercooling is 170 Ibs./in.2 and 
with cold water aftercooling it approaches 190 Ibs. / 
in.*. Caterpillar engineers look for the pressures 
to go higher. 


From the drawing board to tested production 
models was a five year project which started with 
a thorough evaluation of the capabilities of pre- 
vious heavy duty engine and component designs to 
isolate areas of weight reduction, point up com- 
ponent and system refinement, etc. The three en- 
gines now in production are evidence of the value 
of this program and the following major design 
features apply not only to the D320, D330 and 
D333, but to other inline turbocharged diesels 
that Caterpillar will be introducing for other ap- 
plications as the year progresses. 


Turbecharging and Aftercooling—Depending up- 
on the engine model, either an AiResearch or 
Schwitzer turbocharger is used and to reduce 
height it is conventionally rear mounted on the 
exhaust manifold. The dry type air filter is 
mounted on the air transfer pipe and is connected 
to the turbocharger with a swivel type O ring 
unit. When a fresh or salt water aftercooler is ap- 
plied, it is mounted between the turbocharger and 
intake air manifold. Aftercooling, previously used 
primarily with the larger, slower speed diesels, is 
well applied to the high speed diesel by Cater- 
pillar. With the greater density of air aftercooling 
provides to the cylinder by decreasing the tem- 
perature of intake air, approximately an 11 to 24 
percent boost in power output is obtained. The 
exhaust manifold itself is divided with one section 
serving two cylinders on the D320 and D330 en- 
gines and three on the D333. 


Six-cylinder Cat engine coming down 7 
the power unit and generator set as- 
sembly line at Mossville. 


Rated 255 hp max. at 2200 rpm, the 
D333 is the largest of the newly in- cf 
troduced diesels. Engine uses Schwitz- 
er turbocharger. Note contoured shape 

of block in cylinder area. 
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Block and Head Design—Shorter and narrower 
than previous Cat designs, the block is designed 
to withstand the peak pressures of turbocharging 
without excess weight. A two wall design is used 
instead of the conventional three for better ex- 
pansion and contraction characteristics and sim- 
plicity in the low stress areas. This is particularly 
noticeable in the cylinder area where sections are 
contoured closely to cylinder shape. To further re- 
duce weight, the water and intake manifolds are 
an integral part of the cylinder head. In the case 
of the intake manifold, this design gives the en- 
gine trimmer lines and from an efficiency stand- 
point, gives straight through air flow that allows 
better combustion and engine breathing. The tim- 
ing gear train is conventionally located with the 
camshaft on the left side of the engine. To shorten 
the engine, a steel cover plate has replaced the 
gear housing. Standard SAE flywheel housings are 
used with an SAE #1 on the 414 in. bore engines 
and a SAE #2 on the 4” bore. 
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Balanced Operation—One of the special design 
features of the 320 and $30 is the use of a dual 
shaft harmonic balancer to eliminate the natural 
unbalance characteristic of four cylinder engines. 
The shafts, positioned at opposite sides of the 
lower block run its full length. They are driven 
from idler gears off the crankshaft and turn oppo- 


site rotation at twice engine speed. 


Fuel and Combustion System—Based on the suc- 
cess they have had with other diesels, the Cater- 
pillar precombustion chamber system has been re- 


design and position of harmonic bal- 

ancers, which are driven at twice en- 

gine speed by idler gears off the 
crankshaft. 


4 Underside of Cat D320 block showing 


D-320 turbocharged engine-generator 

unit is rated 40 kw, 60 cycle at 1800 

rpm. Unit is equipped with AiRe- 

search turbocharger, Donaldson air 

filter and Purolator lube oil filter ele- 
ments. 


CAT 0320 


tained as has the low pressure fuel pumps and 
single orifice injection valves. This system enables 
the engine to burn economy type fuels with a con- 
stant fuel rate and low maintenance costs. The 
fuel injection pumps are gear driven from the 
front with the transfer pump driving off the same 
shaft with right angle bevel gear drive. 


Cylinder Construction—Two rotating valves per 
cylinder are used in the new engines and each is 
of three piece construction with stellite faces and 
valve seats. Wet liners, heat treated for good cool- 
ing capability, are used. Pistons are aluminum 
with reinforced crowns and benefit from oil jet 
spray cooling. The pistons take three rings with 


Block for a Cat G397 12-cylinder gas 
engine begins its trip down the V-en- 
gine assembly line at Mossville. Sec- 
ond and third from left respectively 
are L. F. Redenius, manufacturing 
mgr., and Hugh Boggs, plant mgr. 
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chromium in the top groove. The top compression 
rings ride in integrally-cast iron inserts to provide 
a hard wearing surface for these all important 
rings. Piston pins are larger due to increased load- 
ing and the connecting rods while retaining the 
I beam shape are stronger than previous designs. 


These features primarily give the engine the per- 
formance Caterpillar engineers have sought for 
expanded application. In addition to the increased 
output from turbocharging, one of the important 
by-products is the quietness of operation and min- 
imum muffler requirements. With their full blown 
manifold, the engines have very fine response to 
changing loads. This was readily apparent from 
units in dynamometer testing, which all Cat en- 
gines go through prior to shipment. All of the 
engines have excellent torque characteristics. For 
example, the D333 has a 37 percent torque rise 
when lugged down to two-thirds engine speed. 


Now here in summary form are the other design 


specifications: 


Crankshaft—This is an induction-hardened and 
shot-peened steel forging with five main bearings 
for the D320 and D330, and seven for the D333. 
Shaft is rifle-drilled and steel-backed aluminum 
bearings are used. On the D333 the shaft is 
equipped with a Houdaille viscous vibration 
damper. 


Lubricating System—Positive displacement gear 
pump and scavenge pump maintain continuous 
flow of lubricant to 38° tilt in any direction. Full 
flow filtration is provided and a water-cooled plate 
type oil cooler is standard and mounted back of 


the water pump. 


Cooling System—A built-in, gear-driven centrifugal 
pump circulates jacket water and temperature is 
thermostatically controlled. Water directors con- 
trol accurately cooling in the area of the combus- 
tion chambers. Heat exchanger and expansion 
tank or radiator cooling systems are available. 
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Performance curve of the D320 engine 


Governor—Caterpillar fly-ball type, spring balanced 
governor operates through entire speed range and 
standard speed regulation is approx. 8% with 3% 


optional. 


Starting Systems—Four systems are available in- 
cluding Delco-Remy 12 or 24 volt cranking motors; 
American Bosch hydraulic Hydrotor cranking unit; 
Schwitzer 15 hp air starting vane type motor; and 
Cat 17 hp gasoline starting engine. 


System Capacities—The following capacities are 
shown in U. S. Gals. 


D320 D330 D333 


Cooling System (engine only) 25 35 44 
Cooling System (with radiator) 63 75 84 
Lubricating Oil (refill) $5 4. 5.5 


In previous issues of this magazine we have briefly 
described the new Caterpillar industrial engine 
manufacturing facility at Mossville, but based on 
my recent trip let’s take another look at the multi- 
million dollar plant that some have referred to as 
“Power City”. Just two years in building, the plant 
began operation in July of last year. It covers 


Layout of the Mossville engine plant. The legend is as follows: 1. Entrance, 19. Receiving 
& inspection, 20. Truck dock, 21. Basic engine storage, 22. Jobbing floor, 23. Engine 


assembly line No. 1, 24. Final sheet metal assembly & inspection, 25. Wash & paint 
booths, 26. Engine test, 27. Engine storage & shipping, 28. Export boxing, 29. Steel 


stores, 30. Engine assembly line No. 2, 31. V-engine block, flyw 


and housing line, 


32. Special parts machining, 33. Special parts fabrication, 34. Torch and saw area, 35. 
V-engine base line. 


approx. 13 acres with 463,400 sq. ft. of floor space 
in the works proper and 88,200 sq. ft. of office 
space. This is headquarters for the entire Engine 
Division staff, however from an engine research 
engineering and production standpoint it repre- 
sents about one-fifth to one-sixth of total capacity 
... the balance in Peoria and San Leandro, Calif. 
Mossville is set up with two full production lines, 
one for assembly of all attachments such as torque 
converters, marine gears and generator sets; the 
other for assembly of the full Cat V engine line 
plus attachment assembly. The latter is unique in 
that it is probably the only one of its type on 
which engines of this size to 750 hp are produced 
on a moving assembly line basis. Both lines, each 
$20 ft. long, carry directly into the sound proofed 
testing area composed of 26 test cells. Here the V 
engines undergo five to six hour dynamometer 


Performance curve of D330 
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testing while the generator sets, and other power 
units are checked out with their special equip- 
ment. Eleven different setups are installed for 
electrical testing including switchgear and 
cooled load banks on the roof which provide a 
range of 110 to 7200 volts. From the testing area, 
the units may be routed to the rework floor, but 
are generally dollied directly onto a continuous 
chain which takes them through the paint spray 
booths and to the shipping area. 


From an exterior standpoint the engine plant is 
distinctively modern and this contemporary de- 
sign is used throughout the main offices as well as 
the other service facilities. The plant has its own 
source of water, heating plant, emergency power 
plant, cafeteria, theatre, etc. Good reason, perhaps, 
why it can be called “Power City”. 


Performance curve of D333 
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FL TLE known outside the oil industry are the 

4 highspeed personnel launches or “crew 
boats” used to transport workers and materials to 
and from drilling sites located over water and in 
more remote areas of the tidelands. Without these 
dependable and rugged boats, oil wells could not 
be drilled offshore in the Gulf of Mexico and in 
the bays and bayous along the coast or in Lake 


Maracaibo, Venezuela and the Persian Gulf. 


The evolution of the crewboat began in the years 
just after World War IL when geologists began 
probing the now famous tidelands in hopes of 
finding oil deposits. The most formidable obstacle 
in the way of developing the isolated new fields 
was that of transporting equipment and workers 


to the offshore drilling sites. 


The problem was resolved by the invention of 
specialized equipment, .the likes of which had 
never been seen in the oil industry. Entire drilling 
rigs—sell-contained units carrying everything from 
the drilling derrick to the generators and living 
quarters for the crews—were constructed on giant 
barges fitted with specially designed tanks which 
enable them to be floated to a drilling site and 
then sunk to a shallow bottom and anchored in 
place. But because of the tremendous distances 
which men and equipment had to be moved, the 
industry found itself in something of a transporta 
tion dilemma. In early attempts to solve the prob 
lem, most oil companies purchased or leased a 
small fleet of cabin cruisers, sports fishing boats 
and even shrimp and oyster luggers. These boats 
performed a Hercuican task but were unsuited to 
the demands placed on them. In the interest of 


speed and expediency, floating equipment fre 
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quently is subjected to rough handling and _ the 
wooden hulls simply couldn't stand the gaff. Safety 
was another problem. It became commonplace to 
read news stories about crewboats blowing up 


from gasoline explosions. 


This was the background against which the mod 
ern highly specialized crewboat was developed. 
One of the pioneers in this field was the George 
Engine Co., Inc., of Harvey, La., a distributor of 
GM Detroit Diesel engines and among the largest 
sellers of marine diesel engines in the U.S. Al- 
though primarily engaged in the diesel engine 
business, the corporation has for many years 
worked closely with Louisiana ship yards in pow 
ering and improvingsthe design of crewboats and 


in selling and financing such boats. 


\s the diesel engine came in and gasoline engines 
went out of crewboats, so followed development 
of steel hulls to replace those of wood. Corrosion, 
one of the biggest difficulties of steel hulls, was 
minimized by development of a system of “metal 
lizing’” in which the completed steel boat is sand 
blasted of all rust and then treated with a galvan 
izing coating of molten zinc sprayed onto the hull 


in an acetylene flame. 


Coincident with development of the all metal 


diesel equipped crewboat was the increase in size 


engines installed in the crewboat. En- 
gine drives 24 in. propeller through 
Allison 1.5:1 marine gears at maxi- 
mum propeller speed of 1530 rpm. 


One of a pair of GM series 71 V-8 © 
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wick, La., Semarca 27 registered 36.92 

mph in speed trials over a measured 

mile course. Power comes from a 

pair of General Motors series 71 V-8 

engines which develop 308 shp at 
2300 rpm. 


4 Roaring over Bayou Teche near Ber- 


and range of these seagoing workhorses. Whereas 
the earliest wooden crewboats measured less than 
30 ft., boats built today range upwards of 50 ft. 
Speeds have also been increased as have seagoing 
qualities. An example of the latter was the 2000 
mi. ocean voyage undertaken in June, 1959 by a 
pair of 45 ft. crewboats sold by George Engine Co., 
to Tidewater Marine Service, C.A., of Maracaibo. 
The journey was successfully completed in 14 days 
despite the fact that none of the seven man crew 
had prior seagoing experience. The achievement 
was made more remarkable by a tropical storm 
which buffeted the boats with 70 mph winds while 
they were transversing the treacherous passage 
through the Straits of Yucatan. (See DIESEL AND 
GAS ENGINE PROGRESS, March 1960) 


Recently George Engine announced the sale of a 
50 ft. all-aluminum boat, the Semarca 27, which 
reached a speed of 36.92 mph over a measured 
one-mile course during trial runs in Bayou Teche 
at Berwick, La. 


Constructed by Sewart Seacraft, Inc. of Berwick 
and powered by a pair of General Motors Series 
71 V-8 engines, Semarca 27 was built to the order 
of George Engine for sale to Tidewater Marine 
Service, the same company that had previously 
purchased the two ocean spanning 45-footers. Tide- 
water Marine is a major water transportation op- 
erator on Lake Maracaibo. 


The contract was conditioned on the vessel's abili- 
ty to attain a top speed of at least 35 mph on 
Lake Maracaibo. This was some three mph faster 
than any conventional diesel boat of this size had 
ever before attained on the big Venezuelan lake. 
“After considerable study,” recalls H. F. Colby, 
George Engine’s executive vice-president, “we de- 
cided the hull and cabin would have to be con- 
tructed entirely of aluminum to keep the gross 
weight as low as possible. For power, we chose 
two of the new GM series 71 V-8 engines, each 
weighing 3130 lbs. and developing 308 shp at 
2300 rpm. Every weight saving device was in- 
corporated into the design and specifications in- 


cluding the use of stainless steel exhaust tubing. 


Final calculations before construction started gave 
every indication that the vessel would reach 36 
mph in Louisiana waters. But there was concern 
about the results of a Lake Maracaibo test because 
boats almost always test out two to three mph 
slower there due to differences in fuel and ambient 
temperatures. To help overcome this problem, 
Sewart engineers designed special forced ventila- 
tion ducts and incorporated them into the engine 
room structure to assure lower air temperatures in 


these compartments. 


Although minor changes were made in the design 
of the hull’s planing surface, in general, the shape 
used was the conventional Sewart bottom. The en- 
gines were equipped with. 1.5:1 reduction gears 
turning 24 x 30 in. three-blade Michigan Dyna- 
Jet propellers, mounted on two in. Monel shafts. 


Final domestic tests following completion were 
made over a measured mile on Bayou Teche at 
Patterson, La. With full fuel tanks, a fuel load of 
250 gals., and four men aboard, the maximum 
speed was 36.9 mph. At 2150 rpm, the speed was 
33.6 mph; at 1950 rpm, speed was 30.5 mph. Stop 
watches indicated a speed of 19.7 mph at 1350 
rpm. Surface air temperature during these tests 
was 79 degrees F with winds of 8-10 mph across 
the course at right angles. Boat displacement was 


Accepting delivery of his speedy 50 ft. 
crewboat is John Laborde, left, presi- 
dent of Tidewater Marine Service, C. 
A. of Maracaibo, Venezuela. Laborde 
is shown with H. F. Colby, executive 
vice-president of the George Engine 
Co. of Harvey, La. sellers of the 
Semarca 27. To Colby’s right is Fred 
Sewart, president of Sewart Seacraft, 
Inc. of Berwick, La., the builders, and 
Ken Hidalgo, vice-president of Sewart 
Seacraft and naval architect who de- 
signed the boat. 
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The wheelhouse of Semarca 27 is at 
the bow where the pilot has 360 degree 
visibility in all directions through 
large safety glass windows. Windshield 
is ventilated for tropical service and 
aluminum doors on either side can be 
dogged down in rough weather. 


22,000 Ibs. and the planing angle was 2.5 degrees. 


Final acceptance tests were conducted on Lake 


Maracaibo on October 30. The day was typical for 
Maracaibo in the Fall with temperatures of 90 
degrees and winds of 12-15 mph. The one-mile 
course was northeast to southwest and return. All 
time and speed checks were made by independent 
observers who clocked the mile in one minute and 
42 seconds in each direction for a speed of 35.29 
mph at 2300 rpm. Ten passengers were aboard dur- 
ing the trials. One long trial test was made, On a 
35 mile run down the center of Lake Maracaibo 
with full fuel tanks and 18 passengers, an average 


speed of 32 mph was obtained at 2100 rpm 
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NEW TORQUE CONVERTERS 
FOR EXCAVATORS 


Twin Dise Develops New Model C Line of Torque 
Converters Available in Three Sizes to 650 Ib-Ft. 
And Featuring Boom-Lowering Freewheel 


By DOUGLAS SHEARING 


a than twenty years have elapsed since the 
first hydraulic torque converter was installed 
on a crane. Today one of every three cranes, 
shovels, draglines, backhoes and clamshells pur- 
chased is equipped with torque converter drive. 
Here are some of the reasons for this increasing 


popularity: 


1. A torque converter permits the excavator en- 
gine to operate at nearly constant governed speed 
while developing maximum horsepower. When 
the shovel bites in, engine speed remains high, 
permitting more horsepower to be delivered to 
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the deck machinery. This is in contrast to a con- 
ventional drive where the engine is pulled down 
in speed as soon as a heavy load reduces ma- 
chinery rpm. 

2. The converter permits gentle handling and 
accurate positioning of heavy loads through use 
of the engine throttle alone. This advantage is 
especially important on such jobs as setting steel 
or heavy machinery. 

3. Experience has shown that smooth converter 
power reduces peak loads throughout the drive 
train because part of the “shock power” is dissi- 
pated in fluid slip rather than in clutch linings. 
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Clutches can be engaged more quickly because 
the converter absorbs energy that would other- 
wise produce clutch “jerk.” 

4. The fluid connection between the power unit 
and driven parts smooths out shocks and jolts. 
No sharp impact loads pass through the con- 
verter, either from the engine to the deck ma- 
chinery, or vice versa. 


New Single-Stage Model C 


To extend the application range of its single-stage 
torque converters, Twin Disc Clutch Co. has de- 
veloped a new model C line. They are available in 
three sizes: 1300 series for input torque capacities 
up to 350 Ib-ft.; 1500 series standard duty for capa- 
cities up to 450 Ib-ft.; and the 1500 series heavy- 
duty for capacities up to 650 lb-ft. A front-end dis- 
connect clutch is standard on all three series. The 
1300 series has an II in. single-plate clutch while 


converter installed on Lima 44 crane 


and powered by Cummins model J 
diesel 


4 Here is a Twin Disc series 1500 torque 


Twin Disc model CO torque converter 
equipped with boom-lowering free- 
wheel and standard front-end discon- 
nect clutch. 


both 1500 series units have an 11 in. two-plate 
clutch. These clutches fit standard SAE over-center 
engine flywheels. Both the 1300 and 1500 series 
in the model C line have five interchangeable im- 
pellers. The blades on these impellers vary with 
respect to number and pitch so that each has a 
different torque absorption capacity. This Twin 
Disc feature insures correct matching of converter 
to engine and also permits engine horsepower 
delivery to be increased at a later date without 
dimensional changes in the torque converter pack- 
age. As in other Twin Disc single-stage units, the 
impeller, impeller cover and turbine are precision 
aluminum castings. The reactor member is a fabri 
cated assembly of steel air-foil section blades with 
heavy stamped steel shells. Stationary housings are 
of conventional grey iron. 


Boom Lowering Freewheel 


Of special interest to excavator operators is in an 
optional feature announced by Twin Disc for its 
new line of model C single-stage torque converters. 
Model C converters can be furnished with a boom- 
lowering freewheel mounted between the impeller 
and the turbine. The freewheel’s operation is 
similar to that of freewheels used on converter- 
equipped tractor engines for starting the tractor 
by pushing. Converters with freewheels are also 
used in trucks for downhill braking. The heavy- 
duty cam-and-roller freewheel permits the converter 
to function like a straight mechanical drive when 
the boom is lowered. As the boom begins to fall of 
its own weight, it causes the output shaft connected 
to the turbine to rotate in reverse direction. As 
soon as turbine speed exceeds impeller speed, the 
driven member becomes, in effect, the driving 
member. Control by means of the engine throttle 
then becomes impossible and the load is apt to 
run away. 


The freewheel prevents such an overspeed situa- 
tion. Whenever the turbine tends to rotate faster 
than the impeller, the freewheel locks the two 
together. In this way the freewheel duplicates the 
action of a conventional friction drive by using 
engine friction as a brake in lowering the boom. 
When equipped with this optional freewheel, 
model C converters are designated, model CO. 


Reduction Gear for High Speed Engines 


For shovels and cranes using high-speed engines 
but requiring low output shaft speeds, Twin Disc 
makes available a 2:1 ratio output reduction gear. 
This gear can be bolted directly to the rear of 
any model C or CO converter, since these units 
have a common housing which is provided with 
a pilot and mounting face for the gear housing. 
The reduction gear is capable of carrying output 
shaft side loads and can be mounted in the field 
without design change. Its use obviates the need 
for redesigning the deck machinery when a shovel 
or crane is repowered with a high-speed engine. 
When the optional reduction gear is specified, the 
letter, G is added to the model designation. 


reduction gear for installations 
using high-speed engines but requiring * 
low out-put shaft speeds. 


Optional on the 1300 and 1500 series 
converters is this boom-lowering free- 
wheel for shovel and crane applica- - 


Cross section of Twin Disc front-end 

cut-off clutch is shown left in this 

drawing. Single or two-plate clutches 

are used depending on the input tor- 
que. 
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GAS TURBINES FOR PIPELINE TRANSMISSION 


Here is the Paper Presented by Mark J. McDonough* at the 1960 ASME Gas Turbine 
Conference in which is Compared the Operating Characteristics of a Two-Shaft 
Turbine with a Single-Shaft Turbine for Pipeline Service 


TT gus turbine is playing an ever-increasing 
role in the expanding natural gas transporta 
tion industry. In the brief span of 10 years, the 
gas turbine has advanced from an experimental 
Status to an accepted proven prime mover for 
pipeline use. Coupled to a centrifugal Compressor, 
the gas turbine provides a low-cost, reliable prime 


mover lor gas transmission 


There are many and varied types of gas-turbine 
cycles. In the more complex cycles involving inter 
cooling, reheat and regeneration, cycle ethciencies 
can be attained that are comparable to any other 
type of prime mover. However, in the pipeline 
industry, where low installed cost is one of the most 
important considerations, only two types of gas tur- 
bines should be considered. ‘These are the open 
cycle, singleshaft unit and the open-cycle, two 
shaft unit. Either cycle can be equipped with a 
regenerative heat exchanger which utilizes the hot 
turbine-exhaust gases to preheat the combustion 
air, Regeneration provides approximately 25 to 40 
per cent improvement in cycle efhciency over the 
simple-cycle unit. The ethciency gain of a regenera- 
tive cycle over a simple cycle is a function of the 
cycle pressure ratio, For a given turbine-inlet tem 
perature, a low-pressure-ratio cycle will show a con 
siderably larger gain in ethciency resulting from re 
generation than will a high-pressure-ratio cycle. 
*Design Engineer, Industrial Gas Turbine Dept., 


Westinghouse Electric Corp 


Figure 1—Cross-sectional view of an 8000 hp single-shaft gas turbine. 


I his is owing to the fact that the lower temperature 
from the axial compressor and the higher tempera- 
ture from the turbine provide a higher tempera- 


ture differential to return heat to the cycle. 


The choice of a regenerative-cycle or a simple- 
cycle gas turbine for a given application is an 
economic evaluation. It is a question of whether 
the higher first cost of the regenerative cycle can 
be offset by the decreased operating expenses and 
is a function of fuel cost and load factors. For 
any given application, studies can be made to 
determine the break-even point. This is the point 
where fuel cost and load factor are such that the 
operating expenses of the regenerative cycle are 
equal to the operating expenses of the simple cycle. 
Frequently, the simple cycle is the proper choice 
for stations near the gathering fields, while the 
regenerative cycle is the proper choice for stations 


near the delivery end of the line. 


While the choice between simple and regenera- 
tive cycles is purely an economic one, the choice 
between a single-shaft and a two-shaft unit de- 
pends entirely on the combined performance char- 
acteristics of gas turbine, driven compressor, and 
pipeline. While both types of gas turbines provide 
relatively low installation costs and low operating 
costs, the single-shaft unit is decidedly the better of 
the two in relation to these costs. Thus the single- 
shaft unit should always be the choice for applica- 
tions where the flexibility requirements are satis- 


fied. A careful review should, therefore, be made as 
to the gas line flow requirements and where possi 
ble, employ the simplicity of the single-shaft design. 
Since the author's company builds both two and 
single-shaft gas turbines, it is the intent of this 


paper to evaluate the merits of both types. 


Turbine Descriptions 


Fig. | shows a cross-sectional view of an 8000-hp 
single-shaft gas turbine suitable for direct connec- 
tion to a pipeline compressor. The five axial-flow 


turbine stages are directly connected to the axial- 


flow compressor consisting of 16 stages. The power 
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developed in the turbine element is approximately 
114 times the power required by the axial compres- 
sor. For a unit rated at 8000 hp output, the turbine 
element develops some 24,000 hp of which 16,000 
hp is required by the axial-compressor element. 
The driven equipment, in this case a centrifugal- 
flow, gas-line compressor, is directly connected to 
the gas-turbine shaft at the compressor end of the 
unit. Because of this direct connection to the com- 
pressor-turbine shaft, the speed variation is de- 
pendent on the design of the gas turbine. At speeds 
lower than design, power output is limited either 
by the surge-line characteristics of the axial-flow 


compressor or by ov er-temperature of the gas tur- 


Figure 2—7500 hp regenerative-cycle 
single-shaft gas turbine in gas pipeline 
compressor application. 


bine. Some further flexibility may be obtained by 
the use of an interstage bleed line on the gas-tur- 
bine compressor when compressor surge is the 
limiting item. This effectively increases the axial- 
compressor surge margin when at running speeds 


lower than design. 


Fig. 2 shqws the interior of a gas-line compressor 
station equipped with a 7500-hp regenerative-cycle, 
single-shaft gas turbine. Fig. 3 shows a cross-sec- 
tional view of a 5000-hp two-shaft gas turbine suit- 
able for a direct connection of the power turbine 
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, Figure 3—Cross section of a 5000 hp 


two-shaft gas turbine suited for direct 
connection to centrifugal compressor. 


shaft to a pipeline compressor. In the gas-generator 
portion of the machine, two axial-flow turbine 
stages are directly connected to the axial-flow com- 
pressor, and the single-stage power turbine is 
mechanically independent of the compressor-com- 
pressor turbine shaft. In a sense, the power tur- 
bine acts essentially as a hydraulic coupling be- 
tween the power-producing elements and the 
driven load. Therefore, the output speed variation 
is dependent on the speed-power characteristics of 
the load. For two-shaft units in gas-line pumping 
applications, it is always the surge-line character- 
istics of the driven pipeline compressor which im- 
pose the lower limit of operation. 


Fig. 4 shows the interior of a gas-line compressor 
station equipped with three 5000-hp, two-shaft re- 
generative-cycle gas turbines, two of which are 
visible in the illustration. 


Horsepower - Speed Relationships 


In any comparison study some limits must be set 
forth at the outset. The comparison of operating 
characteristics made here will be for units of equal 
power operating in a single-unit station with con- 
stant station-discharge pressure. Figure 5 presents 
the combined operating field of the gas turbine, 
centrifugal compressor, and pipeline, for operation 
at ambient temperatures of 40° and 80° F. The 
power output of a gas turbine operating at 40°F 


Figure 4—Gas pipeline compressor 
station showing two of three 5000 hp, 
two-shaft gas turbines. 


and below is approximately 125 per cent of rated 
power. Lo take advantage of the increased capa 
bility at low ambient temperatures, the gas turbine 
and centrifugal compressor must be matched in 
such a way that the added capability can be ap 
plied to the line without exceeding the maximum 
speed of the gas turbine, For constant station-cis 
charge pressure, the additional low ambient out 
put can be applied to the line only by increasing 
the speed of the centrifugal compressor, thereby 
increasing the flow. Therefore, the speed-horse 
power relationships of the pipeline, gas turbine, 
and centrifugal compressor must be studied in line 
with the expected ambient temperature in order to 
match efficiently the gas turbine and centrifugal 
compressor to provide maximum operating flexi 
bility. Single-shaft gas turbines can provide ap 
proximately plus or minus 8 per cent speed varia 
tion at full load. If the turbine and centrifugal 
compressor are matched at rated speed at rated 
load on an 80°F day, there will be sufhcient speed 
margin so that 125 per cent of rated power can 
be applied to the line at ambient temperatures 
of 40°F and lower. The operating line shown in 
Fig. 5 with all stations operating, is shown matched 
at 100 per cent speed at 80°F, which provides a 
speed of 108 per cent at 125 per cent power at tem 
peratures of 40°F and lower, Thus, at 125 per cent 
power output, maximum turbine speed has not 


been exceeded. 


For a properly matched single-shaft gas turbine. 
centrifugal compressor power plant, the lower 
limit of operation along the gas-compressor oper- 
ating line for the turbine being studied is set by 
the surge-line characteristics of the compressor 
element of the gas turbine. Point A in Fig. 5 is 
the operating limit with the compressor interstage 
bleed open for an ambient temperature of 80°F. 
This limit occurs at 79 per cent of design speed 
and 54 per cent of rated power. Pipeline flow at 
this point is 82.5 per cent of design flow. For opera- 
tion at 40°F ambient temperature, the gas-turbine 
operating field expands slightly as shown and the 
operating limit shifts to point B, which occurs 
at 71 per cent design speed and 38 per cent of 
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Figure 5—Combined operating field 

for gas turbine, compressor and pipe- 

line at constant station-discharge pres- 
sure. 


rated power. The pipeline flow at this point is 
74 per cent of design flow. Thus, on a 40°F day, 
pipeline flow variation from 74 to 104 per cent 
is possible with all stations operating and each 


station discharging at constant pressure. 


For two-shalt operation, the lower limit of oper 
ation is set by the intersection of the operating line 
and the gas-compressor surge line. This limit is 
shown by point C in Fig. 5. It occurs at 50 per cent 
speed and 14 per cent rated power. Pipeline flow 
at this point is 44 per cent of design flow. Thus a 
two-shaft gas turbine provides a variation of pipe 
line flow from 44 to 100 per cent on an 80°F day 
and from 44 to 104 per cent on a 40°F day. There 
are various ways to increase the possible pipeline 
flow variations of single-shaft units to a point ap 
proximately equal to the variation possible with 
two-shaft units. The most efhcient method of 

complishing this is by the use of inlet guide vanes 
on the centrifugal compressor which add additional 
flexibility as shown by Fig. 6. With some sacrifice in 
line packing but with a saving in operating labor, 
an effective way of obtaining increased flow varia- 
tion at constant station discharge pressure is by al- 
ternate station Operation The gas-compressor oper- 
ating line for alternate station operation is also 
shown in Fig. 5. The lower limit of pipeline flow 
with alternate stations operating is set by the 
intersection of the alternate station operating line 
and the fas-compressor surge line. This is shown 
by point,D and occurs at 74 speed and $1 per cent 
rated pdwer. Pipeline flow is 54 per cent design 
flow. ‘Thus for a single-shaft unit flow variation is 
possible from 54 to 100 per cent on an 80°F day 
by a combination of speed variation and alternate 
station operation with still further flow reduction 
possible by the use of compressor-inlet guide vanes. 
The two-shaft gas turbine which is often thought 
of as having considerably greater flexibility than 
the single-shaft unit is in reality capable of han- 
dling only about 10 per cent greater pipeline-flow 
variation. It should be noted that this increased 
flexibility only occurs at the lower portion of the 
operating field; the lower limit of operation being 
set by the surge-line characteristics of the driven 
centrifugal compressor and not by the prime mover. 
Fig. 7 presents the variation of pipeline flow with 
speed along the two operating lines shown in Fig. 5. 


Efficiency Variations At Part Load 


When the efficiency of the unit is of prime import- 
ance, a regenerative-cycle gas turbine should be 
chosen, when it can be determined that the higher 
initial cost can be offset by savings realized by de- 
creased fuel consumption, Fig. 8 shows the variation 
of specific fuel consumption as a function of per 
cent of rated power for four different configura- 
tions, all of which are regenerative. As shown, the 
part-load efhiciency of the single-shaft regenerative 
gas turbine is exceeded only by a two-shaft gas tur- 
bine equipped with variable power-turbine dia- 
phragms to provide constant turbine-exhaust tem- 
perature at part-load operation. However, if tur- 
bine-exhaust temperature at rated power is near the 
regenerator maximum temperature, then this latter 
method of operation is not possible since turbine- 
exhaust temperature and hence regenerator-inlet 
temperature would increase at part load if turbine- 
inlet temperature is held constant. Therefore, the 
single-shaft regenerative gas turbine will provide a 
higher part-load efficiency where the exhaust tem- 
perature is limiting; a fact that has not always been 


appreciated fully. 


Conclusion 


For the operator to evaluate whether a single-shaft 
or two-shaft unit is required, the load factor must be 
considered to determine the amount of operation 
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Figure 6—Effect of variable guide 
vanes on horsepower-speed_relation- 
ships. 
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Figure 7—Variation of pipeline flow 
with compressor 


DIESEL 


UNITS COMPARED (ALL REGENERATIVE ) 
1- SINGLE SHAFT-LOAD LINE FOR GAS COMPRESSOR 
AT CONSTANT DISCHARGE PRESSURE 


2- TWO SHAFT-FIXED VANE POWER TURBINE 

3- TWO SHSFT-V4RIABLE VANE POWER TURBINE 
CONSTANT EXHAUST TEMPERATURE 

4- TWO SHAFT-VARIABLE VANE POWER TURBINE 
CONSTANT TURBINE INLET TEMPERATURE 
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Figure 8—Comparison of fuel rates of 
gas turbines driving pipeline compres- 
sors. 


in the 44 to 54 per cent flow region where the single- 
shaft gas turbine would require recirculation. The 
greater fuel consumption of a single-shaft unit be- 
cause of the recirculation during periods of low 
flow, i.e., usually weekends during summertime op- 
eration, must be weighed against the lower initial 
installed cost of the single-shaft machine. This is 
approximately $10 per installed horsepower at 
today’s price levels. 


For the final evaluation, the operating items given 
in Table I should be weighed. 


There are applications for both types of gas tur- 
bines depending upon the gas-line load factor. 
For low load-factor lines the two shaft would gen- 
erally be the choice and for high load-factor lines 
the single-shaft gas turbine is preferred because of 
its simplicity and good efficiency. 


Table | Operating Considerations 


Two shaft 


+ $10/hp 

On-line control ......... 
Difficult to pre- Good speed and line 
vent overspeed of upset control as gas 
gas compressor dur- compr essor is con- 
ing line upset nected to complete 

turbine 


Single Shaft 


Maintenance 

Considerations 
6 journal and 3 
thrust bearings. thrust bearings. 
Gas-compressor Gas-compressor thrust 
thrust bearings and bearings and seals 
seals are started are started at no 
under load load. 


4 journal and 2 


Starting and 

Operation is simple Operation is more 

since centrifugal complicated. Start- 

compressor is ing is accomplished 

started while pres- with centrifugal com 

surized, pressor casing de- 

ressurized, 

is accom- 
plished by pressur- 
izing the centrif- 
ugal compressor after 
the gas turbine is 
past self-sustaining 


speed 
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BATTERY 
DESIGNS FOR 
HEAVY-DUTY 
SERVICE 


developments in adapting electri- 
cal equipment more closely to the service 
conditions of diesel engines they serve are found 
in new diesel battery designs recently announced 
by The Electric Autolite Company. In their 
Anchor Bond batteries, Autolite engineers have 
found a new way of anchoring battery plates and 
separators to the battery container so these ele- 
ments will resist vibration and shock loading to 


a much greater degree than previous designs. 


In research work, including use of a stroboscopic 
light to study movement of battery elements, Auto- 
lite engineers found that there was movement of 
the element and individual element components 
within their battery container when the battery is 
placed on a vibration machine. At times, plates 
and separators actually bounced on the container 


bottom, damaging those components. 


This damage to elements and their plates and sep- 
arators was the result of using a flexible sealing 
compound in original designs which yields to the 
stresses imposed by the weight of the element dur- 
ing vibration. Once loosening occured, this vibra- 
tion of the element components was magnified and 
even more serious damage resulted with the plates 
and separators becoming notched from the bounc- 
ing on the bottom of the case. The Auto-Lite 
test work on their batteries showed further that 
separators fall out of alignment because of the vi- 
bration and permit shorting at the top of the 
plates. Active material is lost from the vibrating 
plates in the form of hard pellets that abrade the 
adjacent separators while being shaken to the bot- 
tom of the container. This abrading action results 
in holes in the separators that again permit short- 
ing of the plates and failure of the battery. 


Since plate destroying vibration is usually very 
pronounced in heavy duty vehicular type diesel ap- 
plications, it is one of the major causes of battery 
failures. Recent development of special thermo- 
setting resins by Autolite enabled them to design 
a battery in which plates and separators are firmly 
anchored to the container, This material forms an 
integral bond between the plates, separators and 
container that eliminates the possibility of ele- 
ments vibrating at frequencies different than that 
of the container. Thus, the entire battery func- 
tions as a strong, vibration-resistant unit. 


Anchored construction also permits the use of the 
Poralite separator in all types of diesel batteries. 
This separator is noted for its good performance 
qualities and is made of a special resin-impreg- 
nated, ribbed paper material, similar in some re- 
spects to the highly porous paper elements used in 
lube and fuel oil filters. It is very porous and pro- 
vides for excellent exchange between positive and 
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VISI-FILL CAPS—Prevents over 
titling and resulting loss of electro 
lyte Gives free venting of gases 
and muenimizes corrosion vapors. 


AUTOLITE HARD RUBBER CASE 
AND COVERS —Special formulated 
hard rubber compound Withstands 
mmpact shocks) Maintains dimen 
sonal stability over wide range of 
temperature variations 


GRIDS — Interlocking grid constru 

thon holds actwe material more 
im plate. assuring ‘onge 
plate life Exclusive Autolite ma 
chine packs plates with controlled 
pressure elmnates variations 
ensity and assures more 


plate wear 


ANCHOR -BOND 


Elmnates Mechanical F avture 


Anchored Elements with 


SEALING COMPOUND— Protected 
tormula material Proven to retain 
adhesion for long-life battery 
sealing over entire range of operat 
ng temperature 


LEAD WELDED POST SEAL Posts 
are weided to lead bushings moided 
im the battery covers. Prevents 
terminal corrosion trom acid seep 


FIBRE GLASS INSULATION —Pro 
vides longer lite by holdimg vital 
Power producing Material in plates 
ee’ 


negative plates. This type of separator, however, 
is not quite as physically strong as the rubber or 
wood types commonly used in heavy duty batteries. 
But with the anchoring process, they can be used 
in the most rugged application and won't be dam 


aged by vibration and bouncing of the battery. 


It is expected these new batteries will offer greatly 
increased life in diesel service and J. L. Rooney, 
chief engineer of the Autolite Battery Division 
commented on this as follows: “The Anchor Bond 
construction eliminates service-incurred mechani 
cal damage as a cause of battery failure, and per- 
mits the battery to perform its electrical functions 


PORALITE SEPARATORS —Exctu 
sive with Autolite Poralite sepe 
tators have the hughes! porosty 
that ‘wet Quickly wher 
few dry charge battery. Gives 
eectrical resistance anc 
operating voltage tor vic me 
start 


until the end of normal life. Because of this, An- 
chor Bond construction has already gained ac- 

ceptance by several vehicle manufacturers after 

extensive testing in the laboratories and under 

severe field service conditions. Two manufacturers 
of crawler tractors have completed their own test- 
ing of these new diesel batteries and have certified 
them for original equipment use. More applica- 
tions include highway diesel trucks, back roads 
service and in export passenger car and truck bat- 
teries where rough roads are the usual conditions. 
For all of these and other uses the Anchor Bond 
construction will be available in Autolite’s entire 
line of heavy duty bus, truck and diesel batteries.” 


Cut-away view of three batteries after simultaneous field test on same OTR tractor reveals 
that the Anchor-Bond Battery (center) has suffered virtually no damage after treatment 
that has robbed two conventional Auto-Lite batteries (left and right) of power-producing 
material and created paths for short-circuiting of elements. Tractor was in service 13 
months recording approx. 100,000 miles. This test was conducted by Auto-Lite in coop- 

eration with Motor Truck Services, Inc. of Detroit, Mich. 
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LIGHTWEIGHT 900 HP DIESEL 


BY CURTISS-WRIGHT 


New 12-Cylinder Engine in Pre-Production Stage 
of Development: First Model Announced is A 
Turbocharged Marine Unit 


YNDER the sponsorship of the U.S, Navy 
i Bureau of Ships, Curtiss Wright Corp., Ut 
ca Division has developed the first model of a new 
la:mily of high speed diesel engines. The first unit 
is a light weight and compact 900 hp engine for 
marine applications. The design of the engine is 
waptable for both military and commercial appli 
cations. Designated the 12V-142, the new engine 
is a turbocharged, liquid cooled, four cycle, 12 
cylinder, 60 degree vee type design utilizing a 
prechamber combustion system. With a bore of 
14, in. and stroke of 614 in., the engine has a 
piston displacement of 1704 cu. in. and a compres 
sion ratio of 14.5:1. Using two exhaust gas driven 
turbochargers and Perfex raw-water cooled after 
coolers, the engine has a continuous rating of 900 
bhp at 2300 rpm. ‘This rating varies, depending on 
the amount of aftercooling. Considering its 1704 
cu. in, displacement, the engine has a ratio of .53 
hip cu. in., while the overall package size of 725% 
in. X 43 in, x 5334 in. gives a ratio of 9.6 hp/cu. ft. 
of package space. It has a low 4.5 Ibs, weight to 
horsepower ratio, based on the 900 hp continuous 
rating and engine weight of 4050 Ibs. with all at 


tached accessories 


The 12V-142 is a straightforward engine in which 
Curtiss-Wright engineers have combined alumi- 
num and steel components without resorting to 
special machining to achieve its low weight/hp 
ratio. Air manifold, camshaft cover, camshaft 
housing, cylinder block, flywheel housing, fresh 
water pump housing, oil pan, and air and water 
manifolds are all SAE $22-T-51 or SAE $22-T-71 
aluminum casting. The unit cast aluminum block 
and crankshaft form the basic structure of the vee 
engine. Cylinder liners and head are seated in 
recesses in the cylinder block, with the engine com 
bustion air and exhaust gases passing through cast 
passages in the block. Exhaust passages are water 
jacketed. This construction permits bolting the 
air manifolds, exhaust manifolds, and water outlet 
headers directly to the engine block where they 
need not be removed when servicing any of the 
engine components or accessories. To help form a 
rigid structure, the crankshaft centerline in the 
block is located well above the mating surface 
between the block and oil pan. Forged aluminum 
main bearing caps are held in place by long verti- 
cal studs and clamped by lateral bolts to form a 


rigid box section. 
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A feature of the 12V-142 is the spherically shaped 
precombustion chamber centrally located in the 
cylinder head above the piston center, which 
opens into the main chamber through a unique 
multiple orifice called the “burner”. Fuel is in- 
jected directly into the precombustion chamber. 
The prechamber permits high bmep without ex- 
cessive peak pressures on the main power parts. 
The precombustion chamber is water cooled to pro- 
tect the injection nozzle from high temperatures. 
The communicating “burner” is of a high heat 
resistant alloy that stores heat to aid fuel vaporiza- 
tion by heating the air as it is forced into the pre- 
combustion chamber. Controlled turbulence cre- 
ated by the multi-orifice “burner” and the dis- 
persing cone on the piston head provides thorough 


mixing and clean burning of the fuel. 


Each head also carries two intake and two exhaust 
valves. Valve seat inserts are of heat resistant alloy; 
guides are cast iron. Exhaust valves are sodium 
cooled. Wet type cylinder liners are of forged steel 
and nitrided to provide a hard wearing surface. 
Pressed-on water cooling jackets prevent the cool- 
ing water from contacting the aluminum crank- 
case. Internal ribs in the water jackets stiffen the 
liners and reduce the tendency for liner vibration 
and cavitation. Each individual head and liner 
combination is held in place by a forged steel 
plate on top of the head. The plate, in turn, is 


secured by four long (17 in.) steel studs extending 


4 Transverse section, Curtiss-Wright 
12V-142 diesel engine. 
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down into the crankcase bearing webs, providing 


the elasticity needed in the retention system. 


Iwo overhead camshafts are used in each cylinder 
bank. They are carried directly in the aluminum 
camshaft housing, without use of separate bearings 
and employ hydraulic tappets. The camshafts, 
housing, and tappets are removed as a single as- 
sembly to allow easy access to the cylinders and 


pistons. Pistons are cast aluminum and cam ground 


Exhaust manifolding on the 12V-142. 

The two turbines exhaust into a com- 

mon outlet which is rigidly connected 

to the block through support brackets 

and connected to the turbochargers 
by flexible bellows extensions. 
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end, marine version. Aftercoolers, 

fresh-water and raw-water pumps are 

at the free end. Exhaust and air mani- 

folds need not be removed when serv- 
icing major power parts. 


Curtiss-Wright 12V-142 engine, free 


Power curve, 12V-142 


to more closely fit the cylinder barrel when both 
are hot and under load. Three compression and 


two oil rings are used. 


Connecting rods are “I” section alloy steel forg 
ings with strip type aluminum bearings on the 
big end, and bronze bushings on the piston pin 
end. The split line of the rod cap is at a 45 degree 
angle to permit removal of the piston and rod 
through the bore. The forged seven-bearing crank 
shaft has integral counterweights and the accessory 
gear drive is also forged integrally with the shaft 
at the drive end. Crank cheeks and counterweights 
are machined only as necessary for clearance, and 
the crankshaft is nitrided for high endurance limit 
and to provide hard, long life journal surfaces. 
Solid aluminum bearings, with high load capacity, 
good heat transfer, and a thermal expansion char 
acteristic similar to that of the aluminum cylinder 
block, are used. A viscous-fluid torsional vibration 
damper is attached directly to the free end of the 


crankshaft. 


Good turbocharger turbine performance is ob- 
tained through the use of uncooled, fabricated 
stainless steel manifolds with bellows placed at 
strategic points to permit expansion. Heat shields 
are placed above and below the manifolds to con- 


trol heat radiation. 


Separately filtered oil from the engine pressure sys- 
tem is supplied to each turbocharger for lubrica- 
tion and cooling. Exhaust gases from the turbo- 
chargers are joined through a duct over the ex- 
haust manifolds and discharge from a common 
opening. The duct is placed under the upper ex- 
haust manifold heat shield and is rigidly mounted 
on the block and attached to the turbochargers 


through flexible bellows connections. 


Combustion chamber design of the 
12V-142 utilizes a spherically shaped s 
precombustion chamber located above 
piston center and opening into main 
chamber through unique multiple ori- 

fice called the “burner.” 


PERFORMANCE AT 2300 RPM 


PRETURBING TEMPERATU! 
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FUEL TION 


FUEL CONSUMPTION-L8/ BHP/ HR 


Fuel injection is accomplished with two multi- 
plunger American Bosch APE-BB injection pumps; 
one for each bank. The pumps are mounted out 
board under the intake manifold. A separately 
driven gear type fuel supply pump supplies both 
injection pumps. Injectors are of the outward 
opening pintle type, which do not require fuel re- 
turn tubes and are individually removable with 
out disturbing camshaft housing or covers. An iso 
chronous governor at the drive end of the engine 
is connected to the fuel pumps through mechani- 
cal linkage. The control system, working with the 
governor and air or electric starting motor, is de 
signed to start, regulate, and stop the engine 
through a single control lever. A hydraulic over 
speed shutdown device is included in the linkage 
system to shut off fuel flow if engine overspeeding 
should happen to occur, 


Summing up, the Curtiss-Wright 12V-142 is a high 
horsepower unit, with major design aims of dura- 
bility at high power ratings, a small compact light. 
weight package, and ready accessibility for service. 
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have come on the market in the United Kingdom 
in recent months aral should find appeal among 
users all over the world. Included among them 
are an automatic bulk loading fuel control valve 


of particular interest to diesel locomotive opera 


tors, and a fuel viscosity controller 


only to diesel engine users but also to a multitude 


of other industries where frequent checks on a 


liquid viscosity is necessary 


Load Control Valve 


Dealing first with the bulk load 


this is an automatic device marketed by Zwicky 


Lid. of Slough, Buckinghamshire, 


tracting attention in the United Kingdom arising 


from the great increase in the use 


: motives throughout the British railway 


and in industrial railway sidings. In the past, so 


lye MBER of pieces of equipment designed to 


improve the lot of diesel engine operators 


NE 
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WHAT'S GOING ON IN ENGLAND 


CONDUCTED BY BERNARD W. LANSDOWNE 


Bernard W. Lansdowne is an associate member of the Institution of Mechanical Engineers and 

is widely known among British and European diesel manufacturers as a former editor of our 

English contemporary “Gas & Oil Power.” His early workshop training was spread over seven 

years with A.E.C. Ltd., Southall, following which he served some five years with that company’s 

sales engineering department. He is now manager-for-the-United Kingdom of a group of busi- 
ness and technical publications. 


far as England is concerned, loading of a diesel 
locomotive fuel tank has been left largely to the 
operator who was required to watch a number 
of gauges simultaneously. This led to considerable 
wastage from over-filling and gave rise to a serious 
fire risk. Development of the Zwicky “Full-Stop” 
loading valve, as it is called, is claimed to eliminate 
these problems and at the same time facilitate 
quicker turn round of locomotives in operation, 
particularly as it enables one operator to fuel 

number of locomotives simultaneously without the 
necessity for constant watch on each content gauge. 


The valve is mounted on a flange at the top of a 
vertical pipe within the fuel tank, the flange being 
approximately 1114 in. from the top of the tank, 
allowing fuel to rise to a level | in. below the 
tank top. The lower end of the vertical pipe passes 
through the bottom of the tank and is teed into a 
fueling gallery which is common to all tanks 
and which is fitted with a self-sealing coupling. 


The operating principle is as follows: With the 
tank empty the float (1) will be in the lower posi- 
tion approximately 14 in. below the full height of 
the float. The float, in the lower position, will 
overcome the pilot valve spring (4) and move the 
pilot valve assembly (5) to open the lower valve 
and close the upper. Float movement is trans- 
ferred through linkage (2) and plunger (3). The 
fueling coupling is then connected and fuel fed 
through the gallery to the main valve (6) which 
is held closed by the main spring (7). Pressure 
sensed on the main valve is bled through the 
drilling (8) in the valve spindle to the lower pilot 
valve chamber (9), through the open pilot valve 
into the body drilling (10) and thence to the 
diaphragm chamber (11). A pressure of 4 psi on 
the diaphragm (12) will overcome the main valve 
spring and open the main valve. 


\s the tank is filled the fuel lifts the float, allowing 
the pilot valve spring to reassert itself, closing the 


Zwicky bulk load control valve. » 


Operation of bulk load control valve 
is explained in accompanying text. 


New Devices to Smooth Fuel-Supply Problems 


lower pilot valve and opening the upper. This 
shuts off line pressure from the fuel gallery to the 
diaphragm and relieves the pressure on the dia- 
phragm through the body drilling and the pilot 
valve into the upper pilot valve chamber (13) to 
tank atmosphere through the drilling (14) in the 
pilot valve cover (15). With the pressure relieved 
from the diaphragm, the main spring reasserts it- 
self, closing the main valve and shutting off fuel 
to that tank. The overall size of the valve is 61 


n. diameter, its height is 1074 in. 


Viscosity Controller 


HE new British fuel oil viscosity controller 
is a product of the Industrial Instruments 
Division of The Smiths Organization at Crickle 
wood, London. There are of course many ways 
of measuring viscosity, but methods of controlling 


it during a continuous process have always proved 
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dificult to employ. Temperature changes are the 
primary cause of trouble, a change as little as one 
degree F. resulting in errors as great as 5 percent 
in the final measurement. Close tolerances in vis- 
= cosity readings are possible under laboratory con- 
ditions but the expense involved in this are too 
costly to be accepted by industry in general. 


The Smiths viscosity controller was developed ini- 
tially to meet requirements of the petroleum in- 
. dustry for an apparatus that would maintain vis- 
cosity of various grades of fuel oil within very close 
limits. The new controller now available provides 
continuous control of the blending process with 
such precision that it is now claimed to be possible, 
by using the instrument, to guarantee a products 
viscosity to within one percent. It is also claimed 
that use of the controller can save three to four 
percent per ton on the cost of making a fuel blend. 


In operation the equipment uses two viscometers 
in which the viscosity of a sample from a pump line 
is continually balanced against the viscosities of a 
sample prepared in the laboratory. The viscosity 
of each sample is measured by a rotating cup vis- 
cometer, the output torque of which acts upon a 
balance arm. These viscometers both run in a water 
bath and are driven at the same speed by an electric 
motor. The laboratory-tested sample in its visco- 
meter is at the temperature of the bath and the 
sample from the line supply quickly attains that 
temperature as it passes through the heat exchanger, 
which is also immersed in the bath. The precise heat 
of the bath is not important as the viscosity of each 
sample is measured at the same temperature. In 


Cutaway drawing of Smiths viscosity controller. 


practice, however, the temperature is increased 
when dealing with products of high viscosity in 
order to reduce the torque to a reasonable value. 


It will be seen therefore that with identical vis- 
cometers running at the same speed and tempera- 
ture, the torques will be equal if the viscosity of the 
standard sample is the same as the viscosity of the 
product under test. The balance arms therefore 
will be in a state of equilibrium. It follows from 
this that a change in viscosity of the line product 
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will cause the balance arm to move and in so doing 
operate a micro switch or a pneumatic control, 


Smiths state that commercial manufacturing toler- 
ances make it impossible for two viscometers to 


have exactly the same gaps between moving and 
static elements in practice and accordingly an ad- 
justment is provided for the fulcrum of the balance 
arm. Identical samples are run through the visco- 
meters while adjustment is then made to achieve 
the required balance. 


DRY AIR 
FILTER HAS 
TELESCOPING 
ELEMENTS 


NEW series of two-stage, dry-type air filters 

that have two filter elements in a single hous- 
ing with each element independently sealed has 
been introduced by Purolator Products, Inc. for 
both heavy duty automotive and industrial en- 
gines. Available for both vertical and horizontal 
mounting, these new filters combine extra large 
working capacity with the important safety factor 
wherein one filter provides positive protection in 
the event the other is damaged. 


The new two-stage, dry-type air filters were spe- 
cifically designed to meet the demand for more 
efficient engine protection where automotive and 
industrial type equipment is continually operated 
under abnormally dusty conditions, such as con- 


struction, mining, logging, sand, cement, or gravel 
hauling. Both the first and second stage elements 
of the new two-stage filter operate independently 
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at 99.8 per cent efficiency at all engine speeds. The 
second stage element's function is to provide con- 
tinued engine protection in case the first stage, or 
working element, is damaged. According to Puro- 
lator engineers if the first stage element and seal- 
ing gaskets operate at maximum efficiency before 
requiring service or replacement, the second stage 
element will last indefinitely. 


The elements are made from a plastic impregnated 
cellulose with a new depth type radial pleating 
for greater dirt holding capacity. The porosity of 
the filter media for both elements is the “extra 
fine” type. They are rated from 450 to 1150 cfm 
with an exceptionally low initial restriction. Ex- 
tensive field testing has proven that the advan- 
tage of having a low initial restriction will pro- 


vide element life anywhere from 600 to 2000 hours 
continuous use, 


Mounting straps, rainhoods, and outlet adapters 
have been designed and are available for installing 
the new two-stage air filters in the field. Servicing 
the two-stage air filter does not require any special 
service program. The two-stage air filter is actually 
two elements, telescoped one into the other and 
independently sealed in one housing permitting 
the first stage element to be removed, cleaned or 
replaced without disturbing the second stage ele- 
ment. The second stage element provides addition- 
al protection during the time the first stage ele- 
ment has been removed for servicing or replace- 
ment, since the second stage continues to seal off 
the engine's air intake. 
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A COMMENTARY BY GEORGE R. MACKEY 


George R. Mackey was long associated with Detroit Diesel Engine Division of General Motors 
Corp., and had prior experience as a mechanic in Europe and the U.S.A., which enabled him to 
become well acquainted in the diesel and service fields and to obtain a broad scope of the serv- 
ice industry from the customer’s and management’s viewpoint. Further training at Carnegie 
Tech and in the Army Ordnance during World War II provided the necessary requirements in 
planning service programs. Progressive advancement in diesel service areas in General Motors 
and with Detroit Diesel led to his position as Supervisor of Service Promotion. Upon termina- 


tion of employment with General Motors in 1952, he joined Clayton Manufacturing Company, 
and his present position with this organization is Sales Manager of the Dynamometer Division. 


Engine Performance And Measurements 


| OPLE who are active in the diesel sales and 


service industries are olten exposed to termi 
nology which is applied to engine measurement 
performance characteristics, While most of 
the Common terms are generally applied by those 
having a common understanding of the diesel 
principles, there are a few which are more or less 
reserved to those responsible for engine design and 
development. To guide those interested in’ the 
service industry, an understanding of some of the 


terminology generally applied will be very helptul 


Work—Work may be defined as the result of force 
in action for a given distance. For example, when 
a force is applied to the movement of a truck 
which causes it to travel a given distance, measui 
able work is performed, Therefore, force times 


distance, equals work 


Power—Power is a measurement of work per- 
formed, or the rate at which work is done. For 
practical illustration, a machine which performs 
a considerable amount of work in a_ relatively 
short period of time can be looked upon as a 
high-powered unit. A machine which takes a much 
longer period of time to perform a comparatively 
small amount of work can be classified as a low 
powered unit. Power, then, is the speed at which 


work is performed 


Horsepower—Horsepower is a continuation of the 
term power. It includes definite values from which 
power can be accurately measured. One horse- 
power is defined as performing work at the rate 
of 33,000 ft. lbs. per minute. This amount was 
first established from the findings that the average 
horse could lift 330 Ibs. vertically at the rate of 
100 ft. per minute, 330 x 100 = 33,000 ft. Ibs. per 
minute, or one horsepower. This evalulation is 
often applied as 550 ft. lbs. per second, or 1,980,- 
000 ft. Ibs. per hour. Horsepower Hour is the 


work done at the rate of one horsepower per hour. 


Indicated Horsepower—Indicated horsepower _ is 
the total power developed in the cylinders of an 
engine during the complete combustion cycle, This 
total developed power includes the horsepower 
usefully employed, plus the power consumed with- 
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in the engine itself to overcome friction. For this 
measurement, a special indicating device is em- 
ployed to complete a graph. From this graph, the 
(mep) mean effective pressure can be determined. 
The mean effective pressure is the average pressure 
developed during combustion and the power 
stroke of a cycle, minus the average pressures de- 
veloped during the other strokes of the cycle. It is 
the pressure which, in effect, forces the piston 
down during the power stroke. With the mep and 
other known engine data, a formula is applied 


to compute the indicated horsepower, (ihp), 


PLANK 
ihp = 
$3,000 
where, P the mean effective pressure (in psi) ; 
& length of piston stroke (in feet); A = area 
ol cylinder (in sq. in.); N = number of power 


strokes per minute (or rpm/2 for four cycle en- 


gines), and K = number of cylinders. 


Many engine manufacturers include information 
on their sales data sheets from which the brake 
mean effective pressure can be determined. Such 
as, the brake mean effective pressure (bmep) for 
a given load and speed can be computed for four 
cycle engines by applying the following formula: 
BMEP — 792.000 x bhp load 
cu. in, displacement x rpm 

\ manufacturer of two cycle diesel engines in- 
cludes information on the engine data sheet from 
which the bmep can be determined by applying 
the following formula: 

BMEP — hp per cylinder x 5600 

rpm 
A portion of the power developed in an engine 
cylinder is used to overcome inherent engine fric- 
tion. Thus, the indicated horsepower is always 
greater than the brake horsepower (bhp) or usable 
power developed. 


Frictional Horsepower—Frictional horsepower is a 
term applied to express the amount of power ac- 
tually required to overcome the friction within 
the engine. It is determined by driving an engine 
with a source of power which can be measured. 


Therefore, the measured power required to drive 
the engine through specified speed ranges is 
termed frictional horsepower. Note: While dia- 
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grams used to compute indicated horsepower are 
excellent for engineering research and study of 
combustion, and frictional horsepower is important 
in the study and development of engine design, 
neither are important to the engine user or serv- 
icing organization. In these fields, the main interest 
and concern is in the actual usable horsepower 
delivered at the engine shaft; that is, the indicated 
horsepower less the frictional horsepower, termed 
as the net or brake horsepower. This can be meas- 
ured on any standard absorption type dynamom- 
eter, having the ability to absorb infinitely vari- 
able loads throughout a required speed range, and 


interpret the results accurately. 


Brake Horsepower—Brake horsepower is the usable 
power actually developed. The term “brake horse- 
power” comes from the fact that a simple prony 
brake was widely used in the early days to measure 
power output. Today, even though dynamometers 
with more reliable absorption characteristics and 
accurate instrumentation are used in research, pro- 
duction and service, the term “brake horsepower” 
is still widely used. Some engine manufacturers 
have recently elected to use “dynamometer horse- 


power” instead of “brake horsepower”. 


Brake horsepower can easily be determined by 
applying the formula 
Torque x Speed 
HP = u I 
Constant 
or 
Torque x rpm 


“250 


HP = 


Maximum Rated Horsepower—Maximum rated 
horsepower is often referred to as intermittent 
horsepower and is the maximum output in terms 
of brake horsepower which the engine can develop 
with all operating conditions favorable. It is gen- 
erally stated as being usable only under intermit- 
tent service for very short periods. 


Rated Horse power—Rated horsepower is the pow- 
er which can be developed and for which most 
engines are rated in terms of brake horsepower. 


Continuous Horsepower—Continuous horsepower 
is the maximum recommended load in terms of 
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brake horsepower for continuous day after day 
operation. 


Peak Horsepower—Peak horsepower is based on 
specific tests to determine the maximum possible 
horsepower developed in an engine. These tests 
are made with a “stripped” engine and does not 
necessarily represent the usable horsepower avail- 
able at the flywheel. 


Mechanical Efficiency—Mechanical efficiency is the 
relationship between indicated horsepower and 
the actual usable horsepower developed. For av- 
erage engines, the mechanical efficiency will range 
from 70 to 85 percent of the indicated horsepower, 
which means that, on an average, from 15 to 30 
percent of the power developed in an engine is 
used to overcome internal friction. 


Thermal Effictency—Thermal ethciency is the rela- 
tionship between the engine power output and 
the total energy in the fuel burned to produce this 
power. For an engine classified as having 35 per- 
cent thermal efhciency, it would indicate that 35 
percent of the heat energy (Btu's) of fuel burned 
during the combustion process results in measur- 
able brake horsepower. The remaining 65  per- 
cent of fuel heat energy is transferred to the engine 
cooling system, lost in the exhaust system, and 
used to overcome internal friction. 


Last Chance Repowered 


The 30 ft. snapper fishing vessel Last Chance of 
Maderia Beach, Fla. and owned by I. Hilton of 


Harvey's Seafoods, was recently repowered with 
a pair of model X heavy duty four cylinder Ford 
diesel engines converted to marine use by Modern 
Diesel Power Co. of Tampa. These four cylinder, 
four cycle heavy duty diesel engines have a bore 
and stroke of 3.94 in. x 4.52 in. and a displacement 
of 220 cu. in. They use Simms fuel injection sys- 
tems. The new conversion installation included a 
Paragon 2:1 r&r gear and 20 in. x 20 in. propellers. 


First and Largest In Florida 


Florida Georgia Tractor Co., in Miami, delivered 
the first model 120 Hough front end loader, for 
use in Florida, to the Hollywood Quarries lo- 
cated west of Fort Lauderdale on Route No. 84. A 
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four yard bucket is currently being used but the 
carrying capacity is 12,000 Ibs. Power is with a 
model NRT6BI turbocharged Cummins diesel en- 
gine and Allison 3.5:1 single stage two phase 
torque converter. The Cummins diesel has a bore 
and stroke of 514 x 6 in., a piston displacement 
of 748 cu. in. and develops 300 hp at a governed 
engine rpm of 2100. Loading cycle for a 12 yard 
truck takes 114 min. The firm deals in aggregates 
and sand for building purposes. 


READW NOW! The completely new |960 edition of 
the DIESEL AND GAS ENGINE CATALOG, Volume 
25, can now be purchased. If you design, purchase, 
sell, operate or service diesel, dual fuel, or gas en- 
gines, the Catalog is essential to you and your busi- 
ness. This giant, 442 poge, x 132", fully 
illustrated reference book has been rewritten, revised 
and brought up to date completely from cover to cover. 
Send your order in now for this limited edition, which 
costs just $10 postpaid anywhere in the world. Send 
checks, money orders or company orders to DIESEL 
AND GAS ENGINE CATALOG, 9!1!0 Sunset Bivd., 
Los Angeles 46, Calif. 


The World’s Largest Manufacturers of 


Depots and Service Agents 
in over 100 Countries 


Branch Offices: 


FUEL INJECTION DIVISION 
LUCAS ELECTRICAL SERVICES, INC. 


Head Office: 501 West 42nd Street, New York 36 
Sales Office: 14820 Detroit Avenue, Cleveland 7, Ohio 
West Coast: 5025-29 W. Jefferson Bivd., Los Angeles 16, California 


171 Beacon Street, South San Francisco, California 
500! West Belmont Avenue, Chicago 41, Illinois 
400 South Edgewood Avenue, Jacksonville, Florida 

Canadian Distributors: Joseph Lucas (Canada) Ltd. 
Head Office: || Davies Avenue, Toronto 8, Ontario 
Branch Office: 3401 St. Antoine Street, Montreal 30, Quebec 


FUEL INJECTION EQUIPMENT 
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PUTS THE 


ROBERT BOSCH 


in Fuel Injection Equipment that sets the standard for perfection 


Higher in quality—lower in cost 


The most highly regarded name in fuel injection equip- 
ment—that’s ROBERT BOSCH and here’s why: Expe- 
rience dating back more than 30 years in equipment 
made to the closest tolerances ...perfect performance on 
millions of engines...quality service the world over... 
most complete line of nozzles. 

ROBERT BOSCH is the fuel injection equipment that 
made the high speed diesel engine practicable. It is used 
as original equipment by the world’s most exacting 
engine makers, both here and abroad. 


ROBERT BOSCH CORPORATION 


40-25 Crescent St., Long Island City 1, N.Y. * 225 Seventh St., San Francisco 3, Calif. 
® Reg. U.S. Pot. Off. ROBERT BOSCH GMBH Stuttgart 
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Don’t try this with an ordinary paper filter! 


Most paper filters can’t stand moisture or humidity... 
but you can wash the Duralife filter and save money! 


Washability prov poin 
Donaclones clean air 10 to 20 ty es 2 - 
Gmes better than oil bath types! 1. Moisture does not impair the performance of the Dona- ‘ 
a clone. Rain, fog, high humidity are no problem. Chemi- 
Only 2% of dust cally-treated, special-formula paper is not affected. s 
re” a 2 Donaclones cost less to service. Filter seldom needs any 4 
ee * attention because 98% of the dust is removed by the iM 
Embossing and primary centrifugal cleaners. When it does need cleaning, ij 


maximum fire- you just dunk it in water and detergent . . . and it’s like 
tion area. Con- 

trolle d. porosity new. Replacements are mighty infrequent. 

one th po Leading equipment builders have switched to Donaclones because 
they protect their engines better. install Donaclones on your equip- 


St. Paul 14, Minn. 
Clip and attach to your letterhead 


ment and get yeors of extra engine life. There's a dealer neor eo” 
98% of dust you. Send coupon. o ae 
removed here! of | 
of Dose CHECK 
clone tu make 
rimary cen- 
trifugal cleaning Send literature 
t t 
cup for easy 666 Pelhom Blvd. 
servicing. Name 
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Compressor Valves Brochure 


A brochure on valves for compressors 


handling air, gases and other media 
and vacuum pump applications is avail 
able from the J.H.H. Voss Co. The bro 
chure lists design and manufacturing 
features of Voss’ line and shows how 
valves for diflerent types of applications 


are constructed. Included also is a list 


Can you imagine a more rugged test of 
engine durability—or filter protection? White 
diesels —each with four Winslow CP* full- 
flow filters—generate the power used for 
these huge “Texas Tower” radar stations. 
Radar, lighting, ventilating, radio all depend 
on the Whites. And the Whites depend on 
Winslow for round-the-clock filter protection! 


Write for: “The Stirring Saga of 
Big Drip and Little Drip!” 
and their capture by the Winslow Boys! 


*CP Controlied Pressure. 


Patented, U.S. and foreign patents. 


WINSLOW 


ENGINEERING & MANUFACTURING COMPANY 
4069 Hollis Street, Oakland, California 


Export Division: Oceanic Export, San Francisco, Calif. 
European Plant: Epernay, France. 


of sales agents throughout the U.S. A 
copy of the booklet can be obtained by 
writing to the J.H.H. Voss Co., 785 E. 
144th St., New York 54, N.Y. 


New Lube Oil 


\ new RPM 
DELO Special, developed especially to 


lubricating oil, Super 


upgrade the performance of diesel and 


> 


north Atlantic! 


TWO FILTERS 


Two materials —Fine and Super- 
fine—In each Winsiow CP* element 
continuously self-adjust pressure, 
give TRUE full-flow of filtered oll, 
without Incurring excessive back 
pressures. 


heavy duty gasoline engines, has been 
introduced by Standard Oil Co. of Cali- 
fornia. According to SOCAL, this new 
lube oil assures equipment operators 
longer, more trouble-free engine life, 
with greater bearing protection, cleaner 
pistons, rings and valves. It is fortified 
to a new level with special detergent-ac- 
tion additives, corrosion and oxidation 


inhibitors and effective defoaming agent. 


... protect 


WHITE 


diesel engines 


in the 


IN ONE! 


Super RPM DELO Special has been 
thoroughly tested in the laboratory and 
under severe field conditions. Because of 
its wide work range (difficult-to-severe 
service), it has proven particularly effec- 
tive for simplifying mixed fleet opera- 
tions. It is especially designed, too, to 
control the bad effects of high sulfur die- 
sel fuel. In performance, it exceeds the re- 
quirements of API Serivce Classification 
DG and DM. Super RPM DELO Special 
is now available through any Standard 
of California office or plant in the nine 
western states or through the following 
SOCAL subsidiaries: The California 
Co., Denver, Col.; The California Oil 
Co., Perth Amboy, N. ].; Standard Oil 
Co. of Texas, El Paso, Tex.; and Stand- 
ard Oil Co. of British Columbia Ltd., 


Vancouver, B.C., Can. 


CIMAC Congress 


The U. S. National Committee of 
CIMAC recently 
next Congress will be held at Copen- 
hagen, Denmark, in June 1962. The 
theme of the Congress will be: Recent 
Developments With Diesel Engines And 
Gas Turbines above 3000 hp And With 
Gas Engines Above 1500 hp. The U. S. 
National Committee is sponsored by the 
Oil and Gas Power Division and the 
Power Division of the 


announced that the 


Gas Turbine 
American Society of Mechanical Engi- 
neers. John C. Gibb, chairman of the 
Oil and Gas Power Division is chairman 
of the U.S. National Committee. The 
vice chairman is R. Tom Sawyer, Treas- 
urer of the Gas Turbine Power Divi- 
sion. Persons interested in presenting 
a paper at this meeting should send a 
resumé to the U. S. National Committee 
before December 15, 1960. The resumé, 
not exceeding :wo typed pages, must 
include a list of probable figures, graphs, 
and tables. The official languages for the 
Congress are English and French. The 
last CIMAC meeting was held in Wies- 
baden, Germany, in June 1959 and was 
attended by 1000 men and women from 
27 countries including 42 from the Unit- 
ed States. For information on the prepar- 
ation of papers for the meeting, or if 
you would like to be placed on the mail- 
ing list for future announcements, con- 
tact: Robert L. Stanley, Secretary of the 
U. S. National Committee, 2000 K Street, 
NW, Washington 6, D.C. 


READY NOW! The completely new 1960 
edition of the DIESEL AND GAS ENGINE 


| CATALOG, Volume 25, can now be pur- 


chased. If you design, purchase, sell, oper- 
ate or service diesel, dual fuel, or gas 
engines, the Catalog is essential to you 
and your business. This giant, 442 page, 
10% x 13%”, fully illustrated reference 
book has been rewritten, revised and 
brought up to date completely from cover 
to cover. Send your order in now for this 
limited edition, which costs just $10 post- 
paid anywhere in the world. Send checks, 
money orders or company orders to DIESEL 
AND GAS ENGINE CATALOG, 9110 Sun- 
set Bivd., Los Angeles 46, Calif. 
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Jet-Driven Gas Turbine 
Described In New Cooper- 
Bessemer Brochure 


A new eight page brochure, describing 
the concept and operating characteris- 
tics of the company’s 10,500 hp, RT-248 
Gas Turbine, has been published by The 
Cooper-Bessemer Corp. This is the first 
literature published by the firm on this 
unit, the gas generator section of which 
is built by Pratt & Whitney Aircraft, 
based on the J-57 jet engine. The publi- 
cation reviews development of this new 
power concept, and discusses thermal 
efhciencies, maintenance costs, and po- 
tential applications. There are three 
pages of schematic drawings, perform- 
ance curves and engineering data. First 
installation of the jet-driven gas turbine 
is expected to be made at Clementsville, 
Ken. pipeline station of Columbia Gulf 
Fransmission Co. this fall. Copies of the 
brochure, No. 95, may be obtained from 
The Cooper-Bessemer Corp., Mount Ver- 


non, Ohio. 


New Turbine-Generator 


A breakthrough in small gas turbine 
generated electrical power has been an- 
nounced by The Garrett Corp.'s AiRe- 
search Manufacturing division, Phoenix, 
\rizona. The new development is being 
demonstrated during a nationwide tour 
which started May 1. Utilizing newly 
developed silicon-controlled rectifiers, 
AiResearch has built a turbine powered 
unit which generates 3200 cycle electrici- 
ty. This high frequency output is then 
statically converted to either 60 or 400 
cycles. The new development frees the 
small gas turbine from restrictions im- 
posed by the necessity of gearing high 
turbine rpm down to low reciprocating 
engine speeds for which existing gener- 
ators were designed. The touring AiRe- 
search demonstrator uses a 30 hp AiRe- 
search small gas turbine driving a direct- 
ly mounted generator. The unit pro- 
duces 714 kw. The tour unit precedes in- 
troduction of an AiResearch 60 cycle, 
100 kw turbine driven generator set now 
under development. This unit, driving 
a high speed, shaft-powered generator 
directly mounted on the turbine, will 
weigh only approximately 800 Ibs. as a 


complete set. 


Transducers Brochure 


Anew, illustrated brochure just pub- 
lished by Kistler Instrument Corp., shows 
a full line of natural quartz crystal 
transducers for pressure, force, accelera- 
tion and vibration measurements. In 
addition to describing the range, sensi- 
tivity, and construction of transducers, 
the brochure highlights their character- 
istics for precisely measuring numerous 
physical phenomena. Sixteen pickup 
adaptors are also shown with descriptive 
text to point out applications and fea- 
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tures. Final section describes and illus- 
trates associated electronic equipment 
including Kistler Piezo-calibrators, am- 
plifier-calibrators, low-noise cables, man- 
ual selector switch, and complete indi- 
cator or transducer systems. Copies of 
Bulletin 101160 may be obtained by 
writing to Kistler Instrument Corp., 15 
Webster Street, North Tonawanda, N. Y. 


Dekiep Named ASA Chairman 


James DeKiep, engineering vice-presi- 


dent of Electric Machinery Mfg. Com- 
pany, Minneapolis, Minn. has been ap- 
pointed chairman of the American 
Standards Association, C-50, Committee. 
This committee has the responsibility 
of standards for all rotating electric ma- 
chines built in the U.S. with the ex- 


ception of those on transportation ve- 
hicles and aircraft. The committee mem- 
bership is made up of a cross section of 
American manufacturers and users of 
rotating electric equipment, Chairman 
DeKiep will also be the technical ad. 
visor on rotating machinery of the In- 
ternational Electrotechnical Commission 
The LE.C. will meet in November, 1960, 
in New Delhi, India, 


Robertshaw Pneumatic 


Engine Control System 


ove” 


“il Start /Stop 


: Functions Interlocked and | He 


Automatic Warning 
Shutdown Prevents 
Engine Damage 


™~ 
 Sequence-Controlled 
} d ‘ ) 


Designed specifically for pipeline requirements, this new system is 
adaptable to all internal combustion engine installations. 
Developed from standardized components—engineered and manufactured 
by Robertshaw for one-source responsibility—the system is fully pneumatic . . . and 


completely automatic. 


It can monitor any number of measured variables of temperature, pressure, vibra- 
tion, level, etc.; and instantly signals when any variable exceeds pre-set limits. 

The Safety System prevents engine damage from malfunction or abnormal conditions 
by shutting down engine if condition is critical; if not, it signals a warning. 

All start and stop operations are controlled in sequence and completely inter- 


locked. 


Every system is custom engineered to meet specific requirements, is tested as 
a complete system before shipment, and is backed by Robertshaw’s world-wide 


engineering organization. 


For further information, write for Bulletin JD-760. Fulton Sylphon 


Division, Robertshaw-Fulton Controls Co., Knoxville 1, Tennessee 
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NEW TUG, 
CHEMUNG, 
IS VERSATILE 


NE of the most versatile tugs in the East has 
qs been completed at the Brooklyn yards of Tra 
S. Bushey & Sons and was put into service by the 
Spentonbush Fuel Transportation Co. The tug 
Chemung is powered by an 1800 hp Fairbanks 
Morse opposed-piston diesel engine and is intended 
for work on the New York barge canal, coastwise 


service and in miscellaneous harbor towing. 


Primary mission for the vessel is moving oil barges 
between the New York area and Great Lakes ports. 
The standard tow is a 20,000 bbl. barge, 241 ft. 
by 4% ft. 6 in. with 15 ft. depth and a deep V for 
the bow of the tug. Dimensions of the Chemung 
are: 90 ft. length overall, 25 ft. molded breadth, 
and 12 ft. depth. With her bow deep in the V of 
a barge, the Chemung has a compact tow, easily 
maneuvered and well within the size limits of 300 
ft. canal locks. The pilothouse can be raised to 
provide maximum visibility in maneuvering a tow 
but can be lowered quickly, using a compressed ait 
operated hydraulic mechanism, to pass under fixed 


bridges on the New York barge canal. 


The Fairbanks-Morse opposed piston diesel is a 
10 cylinder, 814 x 10 in. bore and stroke, two cycle 
engine rated 1800 cont. hp at 765 rpm. Driving 
through a Wichita‘ clutch and 2.57:1 Lufkin re- 
verse-reduction gears, the diesel turns a four-bladed 
96x48 in. propeller at 298 rpm at full speed. A 
25 kw generator is run by the main engine, driven 
off the reverse pinion shaft of the reduction gears, 
making it unnecessary to run the auxiliary when 
the big diesel is in operation. The auxiliary diesel 
is a Caterpillar which drives a 25 kw generator 
and a positive displacement fire pump. In addition, 


a 56 cell battery floats on the line. 


Speed limitations on the barge canal don’t per- 


mit the Chemung and her diesel to flex their 


This view of the Chemung shows her 
pilot house down. Masts are hinged so 
that the vessel can pass easily under 
low bridges on the New York barge 
canal. This versatile tug is intended 
also for coastwise and harbor service. 


Propulsion power is provided by this 10 cylinder FM opposed piston diesel rated 1800 hp 


at 765 rpm. Engine drives through Wichita clutch. Lufkin reverse-reduction gears. Note 
Woodward governor, Westinghouse Air Brake control. 


muscles, but full power of the 1800 hp engine can 
be used on the Hudson River and Great Lakes as 


well as in coastwise and some harbor work. 


The primary cooling water, lubricating oil and fuel 
pumps are engine driven. The engine cooling 
system has one pump circulating fresh jacket water 
through the diesel and through a heat exchanger 
while a second pump sends raw water through the 
exchanger. All these pumps have motor-driven 
standbys. The jacket water also is used to cool the 
lubricating oil in a second heat exchanger. The 
lube system includes full flow filter, a ten element 
bypass filter and a motor driven auxiliary lube 
pump also used to circulate oil before starting the 
engine. Fuel is pumped through a duplex filter 
and a dehydrator. The vessel has capacity for 20,000 
gals. of fuel oil, 2200 gals. of fresh water, 990 gal. 


of lube oil and 32 tons of ballast. 


Engine starting air is supplied by a motor driven 
compressor, On the engine are a Woodward gov- 
ernor and Westinghouse Air Brake control for 
engine, clutch and gears. On the forward bulk- 
head is an engine panel with exhaust pyrometer 


and pressure gauges and steering gear alarm. The 
Chemung’s captain is Joseph Mosso, a young vet- 
eran who served on his first Bushey boat in 1940. 


Principal Equipment 


Main engine Fairbanks-Morse 


Clutch Wichita 
Reverse-reduction gears Lufkin 
Heat exchangers Ross 
Lube oil filters Air Maze 
Fuel oil filter Nugent 
Starting air compressor Quincy 
Governor Woodward 
Engine controls Westinghouse Air Brake 
Exhaust pyrometer Alnor 
Exhaust silencer Maxim 
Thermostatic controls Amot 


Auxiliary diesel Caterpillar 


Accessory equipment is grouped com- 
pactly and conveniently. This view 
shows the Air-Maze full-flo lube filter, 
Fairbanks-Morse cartridge-type lube 
bypass filter, Roper auxiliary lube 
pump, Ross lube cooler, and Amot 

thermostatic control valve. 
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Twin Disc Founder, Choirman 
Percy H. Batten, is Dead 


Percy H. Batten, founder 
and chairman of the board 
of Twin Disc Clutch Co., 
died April 8 at Racine, 
Wis. During his 42-year 
career at Twin Disc, Mr. 
Batten earned a reputation 


as one of the nation’s most 


able and progressive indus- 
trial leaders. He built the 


P. H. Batten 


company from a tiny Ra- 
cine shop employing eight people into a worldwide 
operation with 1200 employees. Mr. Batten was 
born in Naperville, Ill. in 1877. After graduating 
from Purdue University in 1898, he spent four 
years with the Northwestern Railroad. Thereafter 
he served in succession as manager for the receivers 
of the Chicago Motor Vehicle Co., general super- 
intendent of the Featherstone Foundry & Machine 
Co., and general superintendent of the Western 
Division of the American Brake Shoe & Foundry 
Co. In 1913 Mr. Batten came to Racine as works 
manager of the Wallis Tractor Co. plant. Five 
years later he joined with Arthur B. Modine, a 
fellow Wallis engineer, and T. L. Fawick, inventor 
of a new farm tractor clutch, to form the Twin 
Disc Clutch Company. He succeeded Mr. Fawick 
as president in 1922 and served in that capacity 
until 1948 when he assumed the board chairman- 
ship. Mr. Batten added many new products to the 
Twin Disc line, including power take-offs, reduc- 
tion gears, marine gears, fluid couplings and hy- 
draulic torque converters. During the war years, 
Mr. Batten served as director of the Racine Coun- 
cil, Navy League of the United States, and as a 
me area of the Navy Industrial Committee and the 
Army Ordnance Association. Surviving, in addition 
to his son, John H. Batten, now president of Twin 
Disc, are his wife Lisa, seven grandchildren, and 
two great-grandchildren. 


New Suction Dredge 


St. Louis Shipbuilding & Steel Co. recently de- 
livered the suction dredge JOHN B to the North 
West Electric Power Co-operative, Inc. The 
JOHN B is now operating at Missouri City, Mo., 
and is being used to keep the channel open to the 
condenser cooling water suctions of this large pow- 
er plant. The hull is 80 ft. x 24 ft. x 4 ft. 4 in., is 
divided into eight water-tight compartments, and 
is protected by concrete filled fenders on both 
sides. The pump is a Kansas City Hay Press Co. 
Model XL, 12 in. suction, 10 in. discharge, belt 
driven by a General Motors Model 6061 diesel 
engine. 


QUALITY 


PRODUCES 
TOP 
PERFORMANCE 


HEAT EXCHANGERS 


¢ Flanged baffles . . . pioneered by YA eliminate vibration wear and 
provide maximum efficiency. 

e Rolled tube joints . . . industry accepted standard of quality con- 
struction. 

e Single and Multiple Pass Designs . . . available in 2” through 10” 
diameters. 

¢ Now available from stock. 

¢ Ask for Bulletin HT-1A. 


ENGINE COOLING RADIATORS 


Owner 75 yours of service to industry 


HEAT TRANSFER DIVISION 


MACHINE COMPANY 
703 4th St. BELOIT, WISCONSIN 
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Emergency Power Brochure 


\ new eight page brochure illustrating 
Diesel's line 
standby generator sets has just been re 
Power for Hos 


of diesel equipped 
leased. Tithed 
pitals the new brochure gives complete 
specifications information on GM Die 
sel’s single and multi-engine generator 
sets Copies of the brochure may be ob 


Diesel, Deroit 


( ITS NEW ) 


tained by 
2R, Mich 


writing GM 


3 F-M Promotions 
Re rt 


manager olf 
for Fairbanks, Morse & Co. Mr. Aldag, 
Fairbanks, Morse 


1946, was formerly Manager of the 


promoted to 


Sales 


\ldag has been 


Locomotive Product 
who has been with 
since 


Railroad 


Hugh Donaldson was promoted to the 


Division, At the same time 


position of central regional manager, 


Sales, with head 
Phillips 


Locomotive Product 


quarters at Chicago and EF. J 


was promoted to the position of eastern 


“simpuicity 


regional manager, Locomotive Product 
Sales, with headquarters at Fair Lawn, 


New Jersey. 


Shim Facilities Bought 

Shim facilities of National Seal Division, 
Federal-Mogul-Bower Bearings, Inc., 
Redwood City, California, have been ac- 
quired by the Laminated Shim Com- 
pany, Inc. of Glenbrook, Conn., accord- 
ing to a joint announcement by A. V. 
Anderson, president of Laminated Shim, 
and Milton Bulkeley, general manager of 
National Seal Division, According to the 
announcement, all of the National Seal 
shim equipment is being moved to Con- 
necticut, and production of some items 
will begin almost immediately. Iwo pur- 
poses will be served by the agreement, 
it was revealed, since it permits National 
Seal to concentrate its efforts on its oil 
seal and O-ring products, while the ac- 
quisition helps Laminated round out 
the expanding line of shims and stamp- 


ings at its Glenbrook plant 


in the Heart of the 
Modern Diesel Engine 


Simple—Only 8” long, 344” wide, 
5%” high... weighs less than 10 


pounds .. . fewer parts to service, 
fewer adjustments to make. 


Versatile—Because of accessories 
that can be built in or added at 
low cost taking up no, or very 
little, valuable engine block space. 


Economical — | nitial 
costs less to service, saves money 
because of its dependable service. 


Write for guides to better fuel injection. One features 
the pump, the other an efficient, economica! filter 
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cost is less, 


Division of Standard Screw Company 


HARTFORD MACHINE SCREW CO., HARTFORD 2, CONN. 


New Sales Engineers 


Don B. Bramley and James C. Dangler 
have joined The Cooper-Bessemer Corp., 
as sales engineers, it was announced by 
George W. Edick, company manager of 
domestic sales. Mr. Bramley will work 
under the supervision of Mr. Frank J. 
Hunter, Cooper-Bessemer St. Louis 
Branch 
Kansas City, he will serve as a specialist 


Manager. Headquartering at 
in the sale of Cooper-Bessemer gas, die- 
sel and gas-diesel engines for municipal 
power plants and other stationary power 
services in the Missouri, Kansas, Nebras- 
ka, lowa area. He is already well known 
in this area, having been actively as- 
sociated with municipal power applica- 
tion here for a number of years. Mr. 
Dangler will work under the supervision 
of Fletcher M. Devin, Cooper-Bessemer 
vice-president and district sales manager 
of the East—Central Sales District. Since 
1947, he 
Oster Manufacturing Co., Cleveland. His 


has been associated with the 


last position with that firm was assistant 


to the president. 


West Coast News 
By James Joseph 


SHIPPED: by Whittier, Calif.’s Shep- 
herd Machinery Co., seven Caterpillar 
D353 diesel electric sets (with Electric 
Machinery generators), rated 900 rpm 
at 150 kw to overseas U.S. Defense Dept. 


agency. 


OPERATING winch on Terminal Is- 
land, Calif. tuna clipper is a GM 3061-A 
with Twin Disc Torque converter. Sale 
by Anderson-O'Brien Co., San Pedro, 


Calif. 


PO Grand Junction, Colorado, mine 
operators: a number of Getman Model 
KD2 Scoot Crete Ore Carriers with F2L- 
712 Deutz diesel engines. Sale reported 


by Diesel Energy Corp. 


SOLD: to Alhambra, Calif.’s Vinnell 
Corp. for Pakistan job, four Murphy 
diesel generator sets (110 kw at 160 hp 
continuous) with Electric Machinery 
generators. Sets, with new MP-21 Mur- 
phys, sold by Industrial Engine Service, 


Los Angeles. 


FOR Ed Locke's new cruiser, Pau Hana, 
built by Lindwall Boat Works, Santa 
Barbara, Calif., a Caterpillar D-330 tur- 
bocharged (100 hp at 1800 rpm) diesel 
swinging 38x32 wheel thru 4:1 Capitol 


gearing. 


FOR Pacific Dredge’s San Pedro-work- 
ing dredge, a GM 3031-C, 3-71 diesel, 
as auxiliary power unit. 


AS main propulsion for motor cruiser 
Bos'n, owned by Mr. and Mrs. Jim Mc- 


DIESEL 


AND GAS 


Donald, a GM 3071-A. Sale by Ander- 
son-O’Brien Co., San Pedro, Calif. 


INSTALLED in an abalone boat owned 
by Frank Brebes, Morro Bay, Calif., a 
GM 4-53 diesel with 2:1 reduction. 


FOR cruiser Hobo, owned by Graham 
Truman and built by San Pedro’s F & T 
Boat Works, a Caterpillar D-326 (131 
hp at 1600 rpm) as main propulsion, the 
engine working thru Capitol gears. 


TO Macco Corp., a Murphy model 122 
driving Palmer generator, the set rated 
140 kw, 205 hp continuous at 1200 rpm. 
Sale by Industrial Engine Service, Los 
Angeles. 

CATALINA Island Lines 


has purchased, as main propulsion for 


Sightseeing 


its 65 ft. aluminum water taxi, two GM 
V-12s with 2:1 reduction. Boat was de- 
signed by Sparkman & Stevens, is being 
built by San Diego's Chaffe Machine 


Works. 


TO Douglas Aircraft Company for ma- 
rine vessel Pacific Retriever, a GM 4-71 
generator set, rated 40 kw. 


\ Caterpillar D-315 turbocharged diesel 
working a 38 x 32 Federal prop thru 
Capitol 4:1 reduction is main propul- 
sion for Gifford Davidge’s new 48 ft. 
cruiser, Boat 
Works, Santa Barbara, Calif. Engine is 
rated 80 hp at 1800 rpm. Sale by Shep- 


abuilding in  Lindwall 


herd Machinery Co., Whittier. 


TO R. A. Briggs & Sons, Roseburg, Ore., 
18 new International-Harvester model 
RDF-405 logging trucks with 300 hp 
Cummins NHRB-6-B engines, 10 speed 
main and three speed auxiliary trans- 


missions. 


FOR the towboat Case Ace, owned by 
Pacific Towboat & Barge Co., 
Beach, Calif.. a GM 12V-71, for main 
propulsion. Sale reported by Anderson- 
O'Brien Co., San Pedro. 


Long 


INSTALLED: a GM 8V-7]1, in the 46 
ft. Willis Craft owned by Ward Poulson, 
Rolling Hills, Calif. 


A GM 8V-71 diesel has been installed in 
the cruiser New Hustler, 
George Mio, Wilmington, Calif. 


owned by 


FOR Art Kates’ 60 ft. yacht now being 
built in the Los Angeles area, two GM 
6-71s (a model 6071 and 6072-A). Sale 
by Anderson-O’Brien Co. 


AS main propulsion for a Monterey-type 
motor cruiser owned by H. C. Battaglia, 
San Marino, Calif., a GM 3-53 with 3:1 
reduction. 


TO Lee Cochran, San Pedro, Calif., for 
his towboat Vivo, a GM 6-110. 


ENGINE PROGRESS 
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Inland River Reports 
By A. D. Burroughs 


TWIN 1600 hp GM Cleveland engines 
produce the 3200 hp for the Franklin 
Pierce, newest towboat in the Thomas 
(Butler, Pa.) fleet. 
Falk reduction gears and Wichita clutch 


Petroleum Transit 
equip this Dravo-3200, scheduled for 
runs between Gulf ports and Pittsburgh 
terminals. 


JOE LUCAS, 63x21 ft. 
completed by Barbour Metal Boat 
Works, St. Louis, for Ohio River Sand 
and Gravel Corp., W. Va., has a rated 


new towboat 


600 hp from a pair of Caterpillar model 
353 engines. 


KEELS have been laid for two unnamed 
twinscrew crafts at Humboldt Boat Serv- 
ice, St. Louis. A 330 hp craft will go to 
Mo. A 440 
hp craft will go to Clyde Allgire, St. 


Al Cravens, Caruthersville, 
Louis. 


ROCKLAND COUNTY, first push-type 


diesel towboat designed for Hudson 
River service, has been delivered by 
Dravo Corp. to the Cornell Steamboat 
Co. The 105 x 30 ft. vessel has 1800 hp 
delivered from a pair of Fairbanks-Morse 


engines. 


INSTALLATION of Cummins NRTO- 
6-N engines, Twin Disc model 512 hy- 
draulic gears and Morse controls gives 
the towboat, Alton, a power-boost to 
440 hp for performance for owner Nor- 
man Brothers, Inc., Alton, Ill. Installa- 
tion aid was given by Cummins Mis- 
souri Diesel Sales Corp., St. Louis. 


CAROL BRENT, 66x22 ft. towboat, is 
the newest fleet addition for the Brent 
Co., Greenville, Miss. The 
will see in the chemical 


lowing 
craft service 
trade from Lake Charles, La., to Mem- 


phis, and Peoria, Ill. 


CONSTRUCTION is underway on the 
second towboat to join the Brent fleet. 


The towboat, Ann Brent, will measure 


110x32 ft. and is scheduled for a rated 


3200 hp from two 1600 hp engines. 


THE Vest Towing Co., Greenville, will 
gain its largest towboat with the com- 
pletion of the craft under construction 
at Vest Transportation Co. The towboat 


will produce a total 3200 hp from two | 


engines. Plans indicate a measurement 
of 120x34 ft. 


ANOTHER un-named craft under con- 
struction at Greenville is a harbor boat 
for Superior Towing Co. The 51x18 
ft. craft will be equipped with two un- 
selected 165 hp engines. 


4 200 hp Cummins engine will power | 
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the new towboat under construction at 
Walker Boat Yard, Paducah, Ky. The 
40x12 ft. craft will see ferry service for 
Cave-In-Rock (IIL) Ferry Co. 


THE big Lachlan Macleay was one of 
the first towboats opening the season on 
the Missouri River. This 1955 produc- 
tion from St. Louis Shipbuilding and 
Steel Co. is in action for Federal Barge 


THE 


UP TO 990 HP © 24-HOUR DUTY 
@ Easy Starting 
@ Reliability 
@ Simplicity 
@ Smoothness 
@ Economy 


WAUKESHA ENGINATORS* 


Diesel ond carburetor fuel models 

«..up to B00 KW. A proven 

record of reliability, backed 

by over 2. ,eors' engine- 
building experience. 
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DESCRIPTIVE 
LITERATURE 


WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 


New York © Tulsa © Los Angeles 
Factories: Waukesha, Wisconsin, and Clinton, lowa 


Lines with 3600 hp from four GM en- 
gines. 


ON the Upper Ohio, the OVEC was ac- 
tive in the coal trade for owner Ohio 
River Co. Built in 1956 by St. Louis 
Sh'p, the towboat has 3240 hp supplied 
by three Baldwin-Lima-Hamilton  en- 


gines. 


‘THE Theresa Seley, another busy Ohio 


Reliance (VLRD Series) 990 hp 


Resolute (WAKD Series) 290 hp 


River towboat was spotted making good 
performance with 6000 hp delivered 
from Nordberg Supairthermal engines. 


THE familiar Mississippi River tow- 
boat, William S. Lyon has been sold to 
Louisiana Towing Co., Lake Providence, 


La., by Super.or Towing Co. The 100x 
30 ft. towboat, built in 1955, has 1800 
hp from two GM engines. 


Defender (LRD Series) 510 hp 


Wenderer (NKD Series) 315 hp 


Vigilant (148-D Series) 195 hp 


Cutwater (135-D Series) 120 hp Navigator (197-D Series) 85 hp 
Engine Type Cyls. Bore & Str Displ. 24-Hr. Max Rating 
VIGILANT 
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640 HP M/V E. F. Campbell 


The new 640 hp twin screw towboat E. F. Camp- 
hell was recently delivered to the Ohio River Co. 
of Cincinnati, Built by St. Louis Shipbuilding & 
Steel Co., the “Campbell” design is patterned 
after the Tom Ragsdale and the Des Plaines built 


by St. Louis Ship. Hull dimensions are 90 x 28 x 


Cerlist Engines Repower Buses 


Repowering of a school bus and two city buses 
with Cerlist model 8 diesel engines was reported 
to have improved fuel consumption as much as 
six mpg. A school bus belonging to the state of 
North Carolina and two vehicles owned by M&B 
Iransit Lines, Burlington, N.C. were converted 
without drive line changes or weight penalties, ac- 
cording to the engine builder. The model 3 is 
rated 85 hp at 3,000 rpm and has a piston dis- 
placement of 170 cu. in, The school bus, an In- 


ternational-Harvester 1.160, formerly had a gaso- 


Top, 68 passenger International-Har- 
vester L160 school bus owned by the 
state of North Carolina and recently 
repowered with a Cerlist model 3 die- 
sel engine. Fuel consumption of 11.5 
mpg, an improvement of six mpg was 
reported since it went into service. 
Lower, Cerlist engine in I-H L160 
school bus. The shorter diesel engine 
was fitted with adapter ring on the 
flywheel housing and a hub on the 
flywheel to move it forward in the 
engine compartment. 


9Vy, ft. with a normal draft of 6 ft. 6 in. and the 
vessel is ruggedly framed transversely and longi- 
tudinally with the shell plating unusually heavy. 
The Campbell has a model scow bow and the 
stern lines were developed for best possible inte- 


gration of kort nozzles and tunnels. 


line engine rated 140 hp at 3800 rpm. The 69 
passenger, 16,000 gyw vehicle carries students of 
the Alexander Wilson school south of Graham, 
N.C. on a 38 mi. daily round trip. For the installa- 
tion the Cerlist model 3 was equipped with an 
adapter ring on the flywheel housing and an 
adapter hub on the flywheel to move the shorter 
engine forward to clear the firewall. Front support 
brackets for the engine were made and fastened 
to the front cross member of the chassis, the 
vacuum-boost brake system was provided with a 
vacuum pump driven by a v-belt pulley adapter 
from the crankshaft pulley and a removable panel 
in the firewall was provided to give access for tim- 
ing adjustments on the fuel pump drive gear. 


The school bus was put into service with the new 
engine in April, 1959 and averaged 10.6 mpg com- 
pared with 6.1 mpg reported for the gasoline 
engine. The bus makes 50-60 stops in its daily 
run. Although usage factor in this type of service 
is low, the relatively long life of the buses, 10-12 
yrs., aflords an ample period for amortization of 
the higher cost of the diesel engine through re- 


duced fuel and service costs. 


The two transit buses, one a Ford-Transit, 1946, 
the other a GM TGH-2708, average about 200 mi. 
each on their daily runs. Installation of the Cerlist 
model 3 in the Ford-Transit unit was made with 
minor modifications of the flywheel and clutch 
and engine supports. A new radiator was installed 
and a bracket to support the air compressor for the 
brakes was fabricated. A conversion kit to install 
the Cerlist in the GM bus was developed and 
used in that installation. The removable engine 
support rack makes conversion of these coaches 
particularly easy. The Ford-Transit bus has now 
been operated for about 15,000 mi. Fuel consump- 
tion reported in service, which includes over-the- 
road charter service was reported as 11.5 mpg of 
No. 2 diesel fuel compared with 5.5 with the orig- 
inal 140 hp gasoline engine. The GM _ bus is re- 
ported traveling 10.6 mpg with the new engine. 


Propulsion power is provided by two 320 hp Cater- 
pillar model D-397 series D turbocharged diesels 
with Twin-Disc reverse reduction gears turning 
four-blade, 72 in. diameter stainless steel propel- 
lers. The engines are controlled from the pilot 
house and engine cooling water is circulated 
through a skin cooling system. Hull tanks carry 
16,000 gals. of fuel oil. Two 75 kw Caterpillar die- 
sel generator sets provide main auxiliary power. 
The Campbell is equipped with two mechanical- 
hydraulic steering systems, one for the two steer- 
ing rudders and one for the four flanking rudders. 
Steering control is mechanical, follow-up type; the 
position of the steering levers corresponding pre- 
cisely to the position of the rudders. 


Principal Equipment 


Main engines Caterpillar 
R & R gears Twin-Disc 
Turbochargers Garrett 
Compressor Quincy 
Fuel oil filters Hilliard 
Air cleaners Donaldson 
Diesel generator sets Caterpillar 


Exhaust silencers Burgess-Manning 


Western Gear Buys 
New Manufacturing Facility 


A half-million-dollar modernization and expansion 
program and entrance into the consumer boating 
market have been announced by the Western Gear 
Corp., of Lynwood, Calif. Western Gear has pur- 
chased a former U.S. Navy shipyard at Everett, 
Wash., and also bought the Seapower outdrive, ac- 
cording to recent announcements by the firm. Ac- 
quisition of the Everett manufacturing facilities 
will pave the way for relocation of the Seattle 
plant of the industrial products division of West- 
ern Gear. T. J. Bannan, president of Western 
Gear, in announcing the program, emphasized 
that the firm does not intend to enter the ship- 
building field but will continue to supply the 
marine market with equipment such as deck ma- 
chinery, propulsion gears, steering engines and 
mechanisms. The industrial division of Western 
Gear specializes in marine deck machinery for 
military, naval and commercial vessels. Coincident 
with announcement of the Seapower purchase, it 
was stated that the outdrive units will be manu- 
factured and marketed by Western Gear's South- 
western division plant at Houston, Texas and that 
$250,000 has already been earmarked for plant en- 
largement and necessary new tooling and machine 
equipment. Name, design and inventory of Sea- 
power outdrive was purchased by Western Gear 
from Sweinhart Equipment Sales, Inc., and Tison 
Engineering, Inc., both of Los Angeles. 


Major manufacturing facilities of a mothballed U.S. 

Navy shipyard at Everett, Wash., acquired by Western 

Gear Corporation, for expanding and moving its 
industrial products division. 
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New Vibration Valve 


The model 2900 vibration valve is the latest ad- 
dition to the Amot Controls Corp. line of safety 
and automatic system components. Employed as 
a two or three-way, snap acting, non-overlap vi- 
bration monitoring valve on pneumatic or hydrau- 
lic control systems to 80 psi, the unit is adaptable 
to engines, compressors, fans, motors and other 
rotating or reciprocating equipment. The model 
2900 may be applied as an accessory to the 1476 
line of basic Amot controls, or it may be used by 
itself to energize auxiliary devices. Sensitivity of 
the valve is manually adjustable and it is sensitive 
to vibration from any direction in the plane per- 
pendicular to its longitudinal axis. An internal 
cylinder is provided which will reset the tripping 
mechanism, with the application of 40 to 80 psi. 
The reset cylinder may also be used in a time- 
delay circuit to prevent tripping of the valve on 
high amplitude vibrations during start-up. For 
Bulletin #493 write Amot Controls Corp., Box 


1707, Richmond, Calif. 


Operations Vice President 

CC. E.. Richardson has been 
chosen vice president—op- 
erations by the board of 
directors of Gillett & 
Eaton, Inc. Mr. Richard- 
son was also elected Vice 
President—Operations of 
the Arrow Head Steel 
Products Co. at Howell, 


C. E. Richard Mich., a subsidiary of Gil- 
lett & Eaton. He joined 


the company as shop superintendent in April, 
1955; and in April, 1958 was appointed sales 


manager. 


Name Sales Vice President 


American Marc, Inc., Ingle- 
wood, Calif., manufacturers 
of small, lightweight diesel 
engines, generators and die- 
sel marine pleasure craft, 
recently announced the ap- 
pointment of M. John Sul- 
livan of Silver Springs, Md., 


as vice president and gen- 


M. J. Sullivan eral sales manager in charge 
of Washington, D.C. sales. 
Mr. Sullivan, a New York State Maritime College 
graduate engineer, recently joined American Marc 
after eight years with Consolidated Diesel Electric 
Corp. of Stamford, Connecticut, where he had 
been acting general manager. Mr. Sullivan will 
direct sales of the company’s engines and generator 
sets to the military and industry, as well as the com- 
pany’s line of marine pleasure craft, and the diesel 
outboard motor, which American Marc began pro- 


ducing in January. 


JUNE 1960 


How 
VAPOR PHASE. 


COOLS 


with 


WASTE HEAT 


at ATLAS and TITAN 
Missile Bases 


There is enormous potentiality in the waste heat emitted by engines. 
Vapor Phase equipment is designed to capitalize on this often-over- 
looked energy by converting it to practical use. 


At our Atlas and Titan missile bases, for instance, Vapor 
Phase captures the waste heat from the exhaust and 
jacket water power-generating Diesels and uses it in 
a unique — and money-saving-way. 


This heat is “processed” in Vapor Phase Steam Sepa- 
rators and Exhaust Heat Boilers, and incorporated into 
the absorption refrigeration system which cools the 
underground computers, radar equipment and other 
apparatus. Equally interesting are Vapor am 
Phase installations at radar bases which «= ™ 
recover engine heat to warm living quar- 


ters for the entire staff. 
Vapor-Phase” Exhaust Heat Boilers 


These are two of many, many uses for Vapor Phase cooling and heat 
recovery. Perhaps you are overlooking an opportunity in your own 
operation to turn a liability into an asset with Vapor Phase. Write today 
for more complete information about this remarkable system. 


ENGINEERING CONTROLS, Inc. 


611 Marceau @ St. Louis 11, Mo. 
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Development of the new 3750 SAF-LOC self-seal. 
ing coupling for use in aircraft fuel, oil, low pres 
sure hydraulic, pneumatic, and other systems has 
been announced by Aeroquip Corporation, Jack 
son, Michigan. The coupling is especially designed 
to provide fast, sale connections. in applications 
where positive, foolproof locking is mandatory. 
Hence, thére is no stable, partially connected posi 
tion permitting fluid to flow. In addition, three 
check points are used to verify positive Connection: 
1) sound—an audible click action; 2) visual—indi 
cator pins protrude externally when coupling is 
locked; 3) touch—position of indicator pin can be 
determined manually, Aeroquip Saf-Loc couplings 
connect and disconnect with a single, one-hand 
movement, The positive thread action of the nut 
gives a mechanical advantage that permits con- 
nection against line pressures ranging up to 60 
psi. Yet the coupling will not disconnect acci- 
dentially even under the forces applied in opera- 


tion up to 20 G's, The couplings have been tested 


in accordance with MIL-C-7413A. They are avail- 
able in various end fitting configurations. Special 
adaptations of the coupling can be made upon 
request. Further information about the Saf-Loc 
coupling is available from the Advertising Depart- 
ment, Aeroquip Corporation, Jackson, Michigan. 


Florida C160 Installation 


An early installation of the new C160 Cummins 
automotive diesel engine, in Florida, was in the 
newly repowered Mack highway tractor owned 
by Hunt's in Miami. Installation included the 
original Mack T'R771 five speed transmission and 
6.20:11 ratio axle, a Riker mufher, Luberfiner lu- 
bricating filter and Bendix-Westinghouse air com- 
pressor. These new six cylinder C160 Cummins 
diesel engines have a bore and stroke of 44) x 5 in. 
and a piston displacement of 464 cu. in., they de- 
velop 160 hp at 2500 rpm and the net weight 
with standard accessories is approximately 1555 


lbs. The new installation replaces a 145 hp gaso- 
line engine and was engineered and installed at 
the new shops of Cummins Diesel Sales Corp. in 
Hialeah, Florida. 


Fairbanks, Morse Marketing V.P. 


Stanley E. Wolkenheim has 
been appointed vice presi- 
dent, Marketing, of Fair- 
banks, Morse & Co. it was 
announced by Robert W. 
Kerr, president. Mr. Wolk- 
enheim is transferring to 
Fairbanks, Morse from the 
\. O. Smith Corp., Mil- 


waukee, where he has been 


S. E. Wolkenheim 


director of marketing since 
1955, and vice president since 1957. He joined 
\. O. Smith Corporation in 1949, after ten years 
with Hotpoint, Inc., an afhliate of General Electric, 
as manager of the Range-Heater Division, with 
time out for service in the United States Navy 


during World War IIL. 


EMD Promotion 


Appointment of John k. 
Williams as assistant di- 
rector of public relations 
for Electro-Motive Divi- 
sion of General Motors is 
announced by Robert D. 
Innes, director of public 
relations for Electro-Mo- 


tive. He was director of 


radio and TV relations for J. K. Williams 
two large Chicago area 
sports organizations prior to his appointment at 


Electro-Motive. 


with foortunet: 


High flow rates 

Low pressure drop 

Choice of filter car- 
tridges 

Large dirt storage 


All steel welded con- 
struction 

in-out pressure 
gouges 


M Quick action cover 
lifter 


100 psi standard de- 
sign pressure 
Higher pressures 
vpen specification 


i Swing bolt cover 
construction 


area HILCO FILTER CARTRIDGE TYPE FW-718 COMBINATION 
EXTENDED SURFACE AND DEPTH MICRO FILTRATION 


HILCO FILTER CARTRIDGE TYPE PL-718 EXTENDED 
SURFACE FOR EXTREMELY HIGH FLOW RATES 


FULL FLOW FILTERS 


FOR MAXIMUM FILTRATION OF DIESEL 
LUBRICATING OIL, FUEL OIL AND GAS FUEL-:- 


THE HILLIARD CORPORATION 


122 WEST FOURTH STREET 
ELMIRA, 


NEW YORK 


AND GAS ENGINE 


““F’’ Series 
HILCO HYFLOW 
OIL FILTER 


HILCO FULL FLOW FILTERS 
Available in capacities up 
to 2000 GPM and Micro Fil- 
tration at that . . . Remov- 
ing Particles 5 Microns and 
Smaller 


® Write to the PIONEERS of 
Micro Full-Flow FILTRATION 
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The Simplex Modular Panel system brings a 
“building block” approach to the control of small 
and medium size engine generators. Flexibility and 
elimination of service problems in the field are 
the main objectives of this system. The modular 
concept is thoroughly carried out to provide an 
answer for the simplest to the most complex con- 
trol requirements. Over 250 stock instrumentation 
and control modules are available to provide an 
unlimited variety of panel configurations. All 
metering and control functions are isolated into 
self contained quick change modules. The modern 
requirements of availability, versatility, and service- 
ability plus high quality and reliability dictated 
design of the functional control system. For bulle- 
tin 2A-1456B, write The Simplex Co., 1139 N. 
MacArthur Blvd., Springfield, HL. Cis NEW) 


New Lister Engine 


Lister-Blackstone, Inc. announced the introduction 
of their Models SL1 and SL2 now available at 2000 
rpm. The model SL1 is now rated 4.75 bhp at 2000 
rpm, and the model SL2 rated 9.5 bhp at 2000 
rpm. The model shown is the single cylinder SL1. 


READY NOW! The completely new |1960 edition of 
the DIESEL AND GAS ENGINE CATALOG, Volume 
25, can now be purchased. If you design, purchase, 
sell, operate or service diesel, dual fuel, or gas en- 
gines, the Catalog is essential to you and your busi- 
ness. This giant, 442 page, 10% x 1342”, fully 
eae, illustrated reference book has been rewritten, revised 

cn and brought up to date completely from cover to cover. 
; Send your order in now for this limited edition, which 
costs just $10 postpaid anywhere in the world. Send 
checks, money orders or company orders to DIESEL 
AND GAS ENGINE CATALOG, 9110 Sunset Bivd., 
Los Angeles 46, Calif. 
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P.O. Box 10398 @ Fort Worth, Texas . 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto 
in Canada: Stratoflex of Canada, Inc. 
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Ny DIESEL-PROVED 


HOSE ASSEMBLIES 


SF 211 — Shown above, left, the all-purpose, single wire 
braid hose assembly suitable for universal industrial appli- 
cations. Withstands temperatures from —40°F to 250°F. 


SF 213 — Shown above, center, the lightweight single wire 
braid, fabric covered hose assembly designed for hot engine 
oil and fuel lines and many other applications. Withstands 
temperatures from —40°F to 300°F. 


SF 224 — shown above, right, the high temperature stain- 
less steel wire braid covered Teflon hose assembly, designed 
for chemicals, petroleum or synthetic base lubricants, acids, 
solvents, steam service and hot asphalt lines. Withstands 
temperatures from —65°F to 450°F. 


Both manufacturers and users of diesel equipment can rely on 


Stratoflex flexible hose and hose fittings to reduce downtime, 


speed replacements and hold maintenance costs to a 
minimum. Stratofiex hose has the proven durability that is 
necessary for dependable service. Stratoflex detachable and 
reusable fittings simplify maintenance and assure vibration- 
proof, leak-proof connections. Hose lines can be made up 
rapidly on the job, thus reducing costly downtime. For com- 
plete information on Stratoflex diesel-proved hose and fittings, 
write for Industrial Catalog 201. 


Modular Control Panels 
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Open Research Center 


New research laboratories, housed in a newly-con- 
structed half-million dollar building with more 
than 13,000 sq. ft. of floor space, were opened re- 
cently at Purolator Products, Inc., Rahway, N. J. 
The new research center, according to James D. 
Abeles, company president, will be devoted to 
pure research and new product development with 
provisions for pilot production. The company’s 
major products are filters and filtration equipment. 
“With this expansion,” Abeles said, “the company's 
Research and Development Department will be 
able to conduct not only new filter media research 
but also studies in how present media materials 
may be used in a diversified field of industrial and 


commercial products.” Described as the most com 


If you design, purchase, sell, op- 

erate or service diesel, dual fuel, 

natural gas engines or gas tur- 

bines—Here are 442 pages of 

complete and brand new essen- 

tial reference information for 

you on 

Engines 

* Turbochargers and Super- 
chargers 

Transmissions 

Accessory Equipment 

« Plus a large gas turbine 


DIESEL ENGINES - 


plete filtration research facility in the country, the 
new center contains four major sections, including 
two chemistry labs, a mechanical lab, pilot plant 
manufacturing area, library, and offices. The labora- 
tories contain photographic and microscopic equip- 
ment for studying every type of contaminant and 
a complete metallographic lab for the study of 
all types of metals. Filtration test loops for air, 
water, and other fluids will be used to study various 
filter media under almost any environmental condi. 


tions. 


Now available! 


D 
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DUAL FUEL ENGINES 


WATURAL GAS ENGINES GAS TURBINES 
Ready to Mail 
Still only $10 per copy SSS 

| DIESEL AND GAS ENGINE CATALOG 

ORDER : 9110 Sunset Blvd., Los Angeles 46, Calif. 
Enter our order for_ _..copy(s) of Volume 25, DIESEL AND GAS 

ENGINE CATALOG. 
Check is enclosed Bill us 

COPY $10.00 per copy (plus state sales tax when delivered in California). When ordering from 
| Sterling Areas, remit £4:0:0 to DIESEL PROGRESS, St. Paul’s Corner, Ludgate Hill, Lon- 
NAME POSITION 
COMPANY 
| BUSINESS CLASSIFICATION 
| ADDRESS 
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Fuel Oil Pressure Gauge 


The new Maintenance Minder fuel oil pressure 
gauge is designed to give accuracy and utility to 
solve problems of trouble-shooting a balky fuel 
supply system. The pressure gauge is calibrated 
from zero to 100 Ibs. of pressure per sq. in., for 
positive readings at any pressure range. Also, the 
gauge face is divided to indicate safe and unsafe 
zones of pressure for easy diagnosis of faulty lines, 
primary or secondary fuel filters or fuel pump. By 


connecting the fuel oil pressure gauge to the input 
side of the secondary fuel filter, a low pressure 
reading would indicate either the primary filter 
needs replacing or the fuel pump is faulty. A 
wavering needle would mark an air leak in the 
lines or too much pressure would indicate a re- 
striction on the line. Or, when the gauge is con- 
nected to the output side of the secondary fuel 
filter comparison between the first and second 
readings would indicate the condition of the sec- 
ondary fuel filter element. Any point on the fuel 
line can be checked and compared between the 
pump and the secondary fuel filter to track down 
pressure variations. Other uses can be made of the 
Maintenance Minder fuel oil pressure gauge. En- 
gine oil pressure readings may be made at many 
points on the oil lines and comparative results 
noted to determine unusual pressure variations. 
The permanent fuel and engine oil pressure 
gauges may also be checked to see that they are giv- 
ing accurate information to the operator. The 
gauge is in a heavy gauge steel case fitted with a 
convex plastic lens, and equipped with a length 
of oil and flex-resistant Aeroquip hose, and all 
with brass fittings. The complete gauge assembly 
comes in its own steel carrying case. For further 
information about the Maintenance Minder twins, 
write direct to R. V. Hicklin, Hicklin G.M. Diesel, 


5425 Second Ave., Des Moines, Iowa. 


Building Diesel Engine Center 


Cummins Sales & Service, Inc. distributors of Cum- 
mins Diesel Engines in the Mid-Continent region, 
is completing plans for a new diesel engine center 
to be constructed in the Great Southwest Corp.'s 
Arlington, Tex., industrial center. This was an- 
nounced by K. W. Davis, board chairman of the 
company now headquartered in Fort Worth. It is 
scheduled for completion in August. The building 
proper will cover approximately 58,000 sq. ft. 
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An oil bath air filter with a pneumatic oil lift and 
no moving parts has been introduced by Ameri- 
can Air Filter Co. The redesigned model “C” POI 
Cycoil is said to combine advantages of an auto- 
matic self-cleaning air cleaner with extremely high 
eficiency and low maintenance requirements. 
Major improvement in the Model “C” Cycoil is 
the pneumatic lift, a simplified method of lifting 
oil from the reservoir to the perforated oil dis- 
tribution plate, which in turn distributes the oil 
to the pads. This replaces the motor-driven oil cir- 
culator used in previous models and eliminates 
the need for provision for electrical power. Other 
changes in the model “C” POI! Cycoil include a 
new cleanout door for easier maintenance, the ad- 
dition of a “bullseye” gauge to observe and help 
control the oil level in the unit, and elimination 
of studs sticking out of the top of the unit. POI 
Cycoils are installed as air cleaners on engine in- 
take on gas and oil transmission lines, at refineries, 
natural gasoline plants, and municipal power 
plants. Bulletin 160, which" describes the opera- 
tion of the new model “C” POI] type Cycoil oil 
bath air cleaner, is available upon request from 
Dept. PD, American Air Filter Co., 215 Central 


Ave., Louisville 8, Ky. 


Voltage Regulator-Exciter 


“Fincor” F-33, a voltage regulator-exciter of the 
tubeless magnetic-amplifier type, provides a com- 
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pact means of regulating the output voltage of 
any 60-cycle generator or exciter requiring a full- 
load d-c field supply of from 10 to 25 amperes at 
130 volts or less. In effect, it makes the generator 
self-exciting since the a-c input power of 208 to 
240 volts, 60 cycles, is obtained either directly from 
the generator, through 220-volt taps on a 440-volt 
generator, or through a 440/220-volt transformer 
on the generator output. For applications to gener- 
ator sets in the higher frequency range of 400 to 
20,000 cycles, separate 60-cycle excitation may be 
used with a special sensing circuit. An additional 
model is also available for use on self-excited 400- 
cycle generators. The regulator comes assembled 
on a panel 19 inches wide by 2414 inches high or 
can be supplied mounted in a standard cabinet- 


Cotta split-shaft power take-off transmission 


type enclosure for wall or rack mounting. All con- 
nections are made to a screw-type terminal strip 
at the bottom of the regulator panel. For more in- 
formation, write Fidelity Instrument Corp., 1000 


E. Boundary Ave., York, Pa. 


READY NOW! The completely new 960 edition of 
the DIESEL AND GAS ENGINE CATALOG, Volume 
25, can now be purchased. If you design, purchase, 
sell, operate or service diesel, dual fuel, or gas en- 
gines, the Catalog is essential to you and your busi- 
ness. This giont, 442 page, !0'2 x 13%", fully 
illustrated reference book has been rewritten, revised 
and brought up to date completely from cover to cover. 
Send your order in now for this limited edition, which 
costs just $10 postpaid anywhere in the world. Send 
checks, money orders or company orders to DIESEL 
AND GAS ENGINE CATALOG, 9/1/10 Sunset Blvd. 
Los Angeles 46, Colif. 


Use full engine power 
for truck travel or auxiliary equipment 
with Cotta split-shaft power take-off 


Need truck mobility to transport auxiliary 
equipment quickly . . . plus full engine 
power for pumps, winches, electric sets, and 
compressors after they arrive on the job? 


Cotta’s split-shaft power take-off trans- 
missions lead full engine horsepower to 
rear axles, or to auxiliary equipment when 
heavy loads demand it. Auxiliary engines 
can be eliminated. Reduced gear loads and 
constant mesh gears on both shafts prolong 
equipment life. 


PTO fiexibility — Standard truck trans- 
mission ratios combine with Cotta’s split- 
shaft ratios to provide exceptional drive 


HEAVY-DUTY TRANSMISSIONS 


flexibility for road travel or PTO perform- 
ance. Customized gear-ratio variations are 
available for individual jobs. 


Parts availability — Guaranteed Cotta 
parts and service keep your equipment on 
the job. Round-the-clock expediting of 
gears or shafts means delivery in hours 
after your order is received. 


See our Catalog No. 3a/Co in Sweet's 
Product Design File. Check the descriptions 
of standard and custom applications. Then 
call Cotta (TWX-RK 7720 or phone 
WO 4-5671) for complete details. 


Pumping Locomotives Construction Drilling 


COTTA TRANSMISSION CO., ROCKFORD, ILL. 
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Michigan-Ohio News 
By Jim Brown 


Co of Bay City, 


has accepted delivery on a new 


WIRI 
Mich 
Hough model H-90 Payloader powered 


by a Cummins JN-6-BI diesel engine 


Transport 


The new Hough will be used for gravel 
loading work and was purchased from 
Wolverine Tractor and Equipment Co. 


of Detroit and Grand Rapids 


LDWARD C 
Detroit has accepted delivery on an Allis 
Chalmers model HD1I6 DC diesel tractor 


Levy Contracting Co, of 


equipped with a cable bulldozer blade 


and cable control unit. Sale was made 


by Earle Equipment Co. of Detroit 


MICHIGAN & Machinery Co. 


of Detroit has just completed the first 


Tractor 


two ol a series of “cost study” 
The 


held to better acquaint the small con 


meetings 


for small contractors. meetings are 


tractor with methods of figuring operat 


ing costs, ownership costs, etc. and will 
be conducted in the future throughout 
the state of Michigan by Michigan Trac- 
tor & Machinery Co. 


AUBURN Heights Gravel Co. of Pon- 
tiac, Mich. has accepted delivery on a 
Cummins NHS-6-P power unit for their 
8 in. gravel pump. Sale was made by 
Cummins Diesel Michigan Inc. of Dear- 
born, Mich. 


A new 11,000 Ib. capacity rubber tired 
tractor shovel has been introduced by 
Pettibone Mulliken Corporation, Chi- 
cago. Designated the model PM-440, it 
is the largest in a new line of Speedall 
Tractor Shovels now being brought out 
by the company. Power is supplied by 
either a 152 hp GM Diesel or a Cum- 


mins diesel engine. 


OCEANA County of Hart, Mich. has 
accepted delivery on a new Internation- 
al model TD-20 tractor. Sale was made 


by Wolverine Tractor & Equipment Co. 


Year after year... 
Rockford PTO’s work 
smoothly, efficiently, 
and without 
maintenance in the 

Oil Fields. Now they 
are being specified by 
more and more oil men 
as a dependable component 
of new equipment. 

Next time, specify a Rockford 
Power Take Off and rely on 
the fact, you've selected the 
best — write for information 
and specifications. 


1321 EIGHTEENTH AVE. 
ROCKFORD, ILLINOIS 
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Available in a 
wide range of 
sizes for all 
popular makes 
of engines. 


Export Sales 
International 
36 So. Wabash, Chicago, III. 


ED. C. Levy Co. of Detroit now has a 
new Koehring model 1205 shovel (314- 
yd. bucket). Powered by a Cummins 
NHRS-6-ITC diesel engine, the shovel 
has 154 in. x 120 in. crawlers and 36 in. 
shoes. Sale was by Earle Equipment Co. 


SPECIAL machinery recently built in 
Michigan ‘Tractor & Machinery Co.'s 
“custom service shop” include a Cater- 
pillar D-4 tractor converted for use as a 
hydraulic lift for cement blocks and ma- 
terials, 
reach. This unit was built for Darin & 


with a reported floor” 


Armstrong Co. of Detroit. 


TELFORD Equipment Co. of Detroit 
has appointed Bill Tucker as sales rep- 
resentative for Wayne and Washtenau 
Counties. Mr. Tucker was formerly with 
G. E. 
Michigan. 


and now makes his home in Novi, 


INTERNATIONAL Salt Co. of Detroit 
has repowered a Hough HOD Payloader 
with a 120 hp Cummins model JN-6-BI 
diesel engine. Installation was done by 
Cummins Diesel Michigan Inc. of Dear- 


born. 


\ Galion model 118 Motor Grader pow- 
model NHC-4-BI 


diesel engine was recently sold to Are- 


ered by a Cummins 
nac County in Omer, Michigan. Sale 


was made by Wolverine Tractor & 


Equipment Co. 


THE City of Flint, Michigan has ac- 
cepted delivery on a Joy model RP-205 
rotary air compressor powered with a 
Hercules diesel engine. The compres- 
sor is mounted on four pneumatic tires 
and is equipped with double hose reels. 
Sale was made by Earle Equipment Co. 


DINVERNO Sons of Warren, Mich. has 
Michi- 
gan Inc. to repower their LF Mack 


commissioned Cummins Diesel 


tractor with a new naturally aspirated 
Cummins C-160-B diesel engine. The 
model C-160-B is designed for “stop-and- 
go” service and is rated at 160 hp at 
2500 rpm. 


CHRIS Nelson & Son of Royal Oak, 
Mich. has accepted delivery on a new 
Hough model H-90 Payloader powered 
by a Cummins JN-6-BI diesel engine. 
Sale was by Wolverine Tractor & Equip- 
ment Co. 


BERNARD Eddel of Manistee, Michi- 
gan has accepted delivery on an Allis- 
Chalmers model D-17 (utility) tractor 
equipped with a Henry 710 loader (5;- 
yd. bucket) and powered with an A-C 
diesel engine. Sale was made by Earle 
Fquipment Co. 


ANOTHER “custom-made unit” by 


Michigan Tractor & Machinery Co. of 
Detroit is a drilling rig mounted to the 


DIESEL 


rear end of a Caterpillar model D-8 
tractor. The drilling rig is powered by 
a Gardner Denver air compressor and 
will be used in drilling blast holes for 
Michigan Silica Company. 


BRIGGS Construction Co. of Terrys- 
burg, Ohio has commissioned Cummins 
Diesel Michigan Inc. to repower their 
Michigan model 125-A loader with a 
Cummins JN-6-CI diesel engine. 


A Hough model H-70 Payloader pow- 
ered by a model JN-6-BI Cummins die- 
sel engine was recently sold to Marrocco 
Equipment Co. of Warren. Sale was 
made by Wolverine Tractor and Equip- 


ment. 


EARLE Equipment Company recently 
delivered a model HD6E Allis-Chalmers 
tractor with hydraulic dozer blade to 
Sam Canonie of Covert, Mich. 


CUMMINS Diesel has 


converted a fleet of eight model B-70 


Michigan Inc 


Mark tractors to diesel engine, using 
the Cummins NH-220-B. The 
for Mackinaw 


installa- 


tions were made Com- 


pany of Essexville, Mich. 


Mid-West Diesel News 
By L. H. Houck 


ENGINES, Inc., Chicago, industrial and 
marine engine dealer, and Ford diesel 
Ford 


shovel 


dealer, reports installation of a 
220 diesel in a C-35 


owned by C. & B. Construction Co., 


Bantam 


Chicago. 


DUN-CO Equipment Co., Springfield, 
Ill., is a new dealer for Trojan tractor 
shovels, made by Yale & Towne, with 
Trojan models powered by Cummins 
diesels of 110 to 220 hp. They are also 
dealers for Ford diesels, diesel-equipped 
Joy authorized 
service station Bosch in- 


air compressors, and 
for American 


jectors. 


CROUCH Bros., Inc., common carriers, 
which recently added a fleet of Inter- 
national tractors with Cummins diesels, 
has added 10 Brown aluminum refriger- 
ated trailers, using Thermo-King equip- 
ment with Mercedes-Benz 4-cylinder die- 


sels. 


FORSYTH-CARTERVILLE Coal Co., 
Clayton, Mo., has taken delivery on an 
International TD-20 with dozer from 
Missouri-Illinois Tractor Co., at Hazel- 
wood, Mo. 

EMERGENCY equipment being in- 
stalled at Midwest Relay Center Radio 
transmitter station, Ft. Leavenworth, by 
AAA Engine & Electric, Inc., Kansas 
City, Kan., consists of two 500 kw Wau- 
kesha Enginators, with Waukesha 
VLRDBSU exhaust turbo-charged V-12 
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when you 
need IT: | 
| 
| 
* ROCKFORD CLUTCH DIVISION BORG-WARNER 
BW | 


diesels. Engineers for job are Robert R. 
Bayless and Associates; contractors are 
S. R. Brunn Const. Co., Kansas City. 


INTERNATIONAL TD-20 with Drott 
4-in-1 loader to Millstone Construction 
Co., Inc., Brentwood, from Missouri-II- 
linois Tractor Co., Hazelwood, Mo. 

NUMBER of Getman Model KD2 Scoot 
Crete ore carriers with Deutz diesel 


Power on tap! 


A NEW 5 TO 50 KW 
“PACKAGED” GENERATOR 


REG-AMP 


REG-AMPS are available for 1800 and 1200 rpm 
operation, single- or 3-phase power, at all stand- 
ard low voltages. REG-AMP shown has single 
bearing. Two bearing units are also offered. 


It’s a complete source 
of a-c electric power and the 
perfect mate for your engine 


ReG-AmP is a revolving field a-c gen- 
erator with direct-connected exciter, 
built-in automatic voltage regulator, 
and a-c ammeter and voltmeter. It’s 
factory assembled, internally con- 
nected, and tested. 


Regulates voltage automatically. Simple 
relay constantly senses output voltage and 
keeps it right for best operation of your 
motors, lights, and electronic equipment. 


Positive voltage control. Voltage can be 
adjusted to compensate for line voltage 
drop or normal engine speed droop under 
heavy load. . 


Starts big motors fast! Coordinated regu- 
lator design gives quick response. 


Easy to install, simple to operate. Fully 
self-contained. Requires no switchboard. 
Merely couple to engine and connect to 
load thru suitable switch. 


Needs little maintenance. Only an occa- 
sional check for cleanliness and brush wear. 


Fabricated steel frame. Rigid, dripproof 
frame keeps ReG-Amp safe, clean, and dry. 


Performs smoothly. Every design is pains- 
takingly engineered. REG-AmpP is a product 
of 0 years of E-M Generator experience. 


Get more information from your nearby 
E-M Sales Engineer. Also, write E-M for 
publication PRD-246 ...it gives complete 
REG-AMP ratings. 


ELECTRIC MACHINERY MFG. COMPANY 
Mi 


polis 13, Minnesot 


Largest manufacturer of * Packaged” Generators 
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_ INTERNATIONAL TD-15 with dozer | 
to Floyd Kinder, Payson, Ill., from Mis- | 


| 
| 
| 


F2L-712 to mining companies in the 
Grand Junction, Colo., area and to 
several other operators on the Colorado 
Plateau. 


BEKINS Van Lines, which operates na- 
tionally and through the Middle West, 
has added seven GMC diesel tractors to 
its fleet, equipped with V-6 2-cycle die- 
sels and cabs with full air suspension. 


souri-Illinois Tractor Co. 


SMITH Grain Co., Limestone, Tenn., 
has taken delivery on 75 GMC V-6 diesel 
tractors for grain hauling. Cabs are 
aluminum, tilt with air suspension. 


| OBSERVED: Springfield, Mo., new Ken- 
worth COE with Cummins diesel, pul- | 


ling Del-Tex Candy Co., trailer from 
Dallas. 


ALLIS-CHALMERS new diesel genera- 
tor sets with brushless generators are 
proving popular where the jobs are 
tough such as construction jobs and 
rock plants. Recently powered with an 
Allis-Chalmers 16000 diesel generating 
set was a large crushing plant near 


| Great Falls, Montana, which provided 


current for conveyor belt motors. Pri- 
mary power was diesel—Allis-Chalmers 
21000 turbo-charged diesel. 

BENNETT Construction Co., Kansas 
City, holders of a contract on the U.S. 
50 expressway through Jefferson City, 
Mo., 
Dumptors and a D8 Caterpillar to its 


has added three Koehring 15-yd. 


extensive spread of equipment. Dump- 


tors have 6-71 GM diesels. 


BENNETT Smith, Inc., general con- 


| tractor at Fredericktown, Mo., has taken 


delivery on an International TD-15 with 
dozer from Missouri-Illinois Tractor Co., 
Hazelwood, Mo. 


NEW exclusive Caterpillar Power Deal- 
er is Ingersoll Corp., headed by veteran 
diesel and gas engine expert, James H. 
Hoag, president, with Caterpillar Pow- 
er Centers located in Little Rock, Ark., 


| and Shrev eport, La. 


fering 220 and $30-cu. in Ford diesels, 


with 12-volt quick start systems in the | 


St. Louis industrial area. Both engines 
are available as engine assemblies or 
power units. 


JOHN Deere Co., Industrial Div., St. 
Louis, report increase promotion and 
new dealers signed for its dieselized con- 
struction equipment, particularly the 


| John Deere 840 diesel with 714 yd. ele- 


vating scraper. 


ROEPER Ford Industrial Products, Inc., 
| 7501 Manchester, St. Louis, Mo., is of- 


New Diesel Fuel 


A fuel “tailor made” for diesel engines 
and said to improve performance and 
reduce maintenance problems has been 
introduced by Standard Oil Company 
(Indiana) . The new Premier diesel fuel 
will be available as fast as it can be made 
by the company’s refineries in the Mid- 
west. The new fuel is said to cut wear of 


injectors, burn better, reduce costly re- 
pairs, and give maximum power and 
mileage with minimum engine deposits, 
smoke and odor. Standard's Premier die- 
sel fuel will replace Stanolind and Stan- 
olex diesel fuels. It will be colored red 
to distinguish it from distillate heating 
oil often used for diesel engines, and 
handled separately to ensure use only as 


a diesel fuel. 


VOLVO 
DIESELS 


are rugged, economical, 
outstanding performers 


Pace-setters 
for over 
50 years... 


a 


Put this power that pays for itself to work for you! Superbly designed 
and built in Sweden, VOLVO Diesels feature direct injection, open 
combustion chamber, 4-cycle operation. They purr into action at the 
press of the starter, cost very little to run and maintain, have a world- 
wide reputation for durability and quiet, smoke-free service. 9 models, 
1 to 6 cylinders, 5 to 185 h.p. for industrial, stationary and marine 
service. Cutaway shows typical Volvo construction features. 


Toroidal “ noiseless combustion " chamber (6) perfectly blends 
fuel and air to provide maximum power output and fuel economy, 
eliminating carbon deposits and wasteful exhaust fumes. 


Wet cylinder liners (8) with rubber “o” rings mounted in engine 
block stop corrosion and wear, preventing cylinder misconfiguration. 
Pistons are quick and easy to replace. Eliminates costly reboring. 


Wear-resistant valves (3) are built for extra long life. Stellited 
faces (4). Hard-chromed stems (2). Specially hardened alloy caps (1). 


Long-life light alloy pistons (5) with hard-chromed upper piston 
rings resting in inserts (7) of special cast iron to withstand heat and 


pressure. 


Other outstanding Volvo engine features: Large bearing areas (9). 
Viscosity type torsional damper (10). Steel-laminated head gaskets (13). 
Dual cylinder heads (11). Time-tested multiple unit injection pump (14) 


for accurate precision fuel metering. Full-flow lub. oil filter (15). 
Split-type manifold (12) to avoid heat stress breakage. 


Write for complete data on 
entire Volvo diesel engine line and Volvo service. 


Volvo Import Inc. 
452 Hudson Terrace, Englewood Cliffs, N. J. 
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D.P.S. 
THERMOMETERS 


These Instrumente 
ere series of me- 
rine type thermeme- 
ters designed for oll 
diesels ond all plant 
wses—weoter or oil. 
FEATURES All bres: 
construction, nickel 
finish, Insule- 
tien. 


(Repair service 

avaliable) 
No. 416H Ne. 426F 
Price 
ea $5.70 ec 
40 years continuously 
in the diesel engine 
business 


Write for catalog. 
DIESEL PLANT 
SPECIALTIES CO. 


Box 316 
Point, Wi 


Lister-Blackstone Promotions 


P. G. Clarke 


B. D. Fish 


During his recent visit to the United States, Sir 
Percy Lister, chairman of the Lister group of 
companies, announced the following promotions in 
y Lister-Blackstone, Inc.: Mr. B. D. Fish to the 
position of director and general manager, and Mr. 


P. G. Clarke to sales manager. Lister-Blackstone, 


Inc. was incorporated in Wisconsin in 1938 and 


FOR SALE! NEW 


Buda Model 1125 
Caterpillar Part No. 6H4177 


Cooper-Bessemer Model GSB 
Cummins Model L 


LeRoi Model 471 


ENGINE PARTS CO. 


P. O. Box 82, Long Island City 1, N. Y. 


DIESEL CYLINDER HEADS 


Baldwin-Lima-Hamilton Model VO 


Cooper-Bessemer Model ENN-6S 


EMD Model 567, Part No. 8034999 


Fish has been with the organization since 1942. Mr. 
Clarke has been with the parent company in Eng- 
land since 1946 and on the sales staff of the Ameri- 
can organization since 1957. 


Turbine-Compressor Set 
For Mobile Nuclear Power Plant 


Clark Bros. Co. has been awarded a contract to 
design a closed cycle nitrogen turbine-compressor 
set for use in the first nuclear power plant of this 
type. Designed to generate approximately 400 kw, 
this prototype power plant is being developed to 
meet several important military requirements. It 
will be extremely compact, light enough for air 


transportation, and capable of dependable per- 


New F-26 

Voltage Regulator 
provides regulation 
...is completely static 


The new Fincor F-26 Voltage Regulator is a com- 
pletely static, magnetic amplifier controlled device 
which provides regulation of + 1%. (Much closer 
regulation is obtained with most generators.) The 
compact, lightweight, Fincor F-26 has no tubes to 
fail... requires no warm-up time . . . is ruggedly 
constructed for long, trouble-free service under 
conditions of high shock and vibration. It is de- 
signed for use on 50-60 cycle generators or exciters 
requiring a dc field supply up to 1.8 amps at 125 
volts or less. A field forcing relay for motor starting 
is available at a slight extra cost. For complete 
information, write for Bulletins 3200 and 3210. 


NET COST $149.00 


Other Fincor Voltage Regulators are available for use with generators needing up to 5 kw field power 


FINCOR 


FIDELITY 


F-26/60 


72 


INSTRUMENT CORPORATION 


1000 EAST BOUNDARY AVENUE - YORK, PENNSYLVANIA 
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formance under severe conditions ranging from 
the Equator to the Arctic Circle. Aerojet-General 
Corp. is the general contractor for the Army gas- 
cooled reactor program which is a joint project 
of the Atomic Energy Commission and the U. S. 
Army Corps of Engineers. The concept of a mobile 
nuclear power plant involves the use of nitrogen 
gas in a pressurized closed cycle system. The nitro- 
gen is introduced to the compressor at approxi- 
mately 8 atmospheres, compressed to 20 atmos- 
pheres, passed through a recuperator where it 
picks up heat from the turbine exhaust and 
finally through the nuclear reactor which raises 
the temperature to 1200 degrees F. As the hot 
nitrogen expands in the turbine, it provides ener- 
gy to drive the compressor, as well as the genera- 
tor. After expansion, the gas is cooled back to 
150 degrees F., in the other side of the recuperator 
and in a special precooler, then fed to the com- 
pressor for recycling. The Clark turbine is a single- 
shaft, axial flow type built to operate at 22,000 


ac 


Generator 
Compressor 
Turbine 
Reactor 
Recuperator ] 
Precooler 


Clark Bros. Co., will furnish a closed cycle nitrogen 
turbine-compressor set for this proposed nuclear pow- 
er plant. Nitrogen is compressed in the axial compres- 
sor at left, passed through a recuperator where it 
picks up heat from the turbine exhaust and fed 
through a nuclear reactor which raises the temperature 
to 1200°F. As the hot nitrogen expands in the turbine, 
it provides energy to drive both the compressor and 
generator. After expansion, the gas is cooled in the 
other side of the recuperator and in a precooler, then 

fed to the compressor for recycling. 


rpm. Jt is similar to conventional axial flow units 
but is designed to weigh less than a ton. Light 
metals will be used for static parts not subjected 
to severe temperatures. The Clark compressor 
which is driven by the turbine, is also a high ef- 
ficiency, axial flow type. Although designed for 
pressurized nitrogen, the turbine-compressor set can 
operate with air under emergency conditions. The 
entire power plant will be transportable in four 
packages totaling less than 38 tons. Either standard 
Air Force cargo aircraft or standard Army low-bed 
trailers could be used to transport the package. The 
reactor plant could be put in operation 12 hours 
after delivery at site. A major step toward the de- 
velopment of the prototype power plant was made 
on February 23, 1960 when the Gas-Cooled Reac- 
tor Experiment No. | achieved criticality at the 
National Reactor Testing Station of the Atomic 
Energy Commission near Idaho Falls, Idaho. 


READY NOW! The completely new 1960 edition of 
the DIESEL AND GAS ENGINE CATALOG, Volume 
25, can now be purchased. If you design, purchase, 
sell, operate or service diesel, dual fuel, or gas en- 
gines, the Catalog is essential to you and your busi- 
ness. This giant, 442 page, 102 x 1312", fully 
illustrated reference book has been rewritten, revised 
and brought up to date completely from cover to cover. 
Send your order in now for this limited edition, which 
costs just $10 postpaid anywhere in the world. Send 
checks, money orders or company orders to DIESEL 
AND GAS ENGINE CATALOG, 9110 Sunset Bivd., 
Los Angeles 46, Calif. 
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Supplying more than 1500 widely scattered retail 
grocery stores with a multitude of items is no easy 
task. The problems presented are many and com- 
plex, including transportation. But Orange Empire 
Co-op does the job and does it efficiently, using a 
large fleet of Diamond T trucks. Of the fleet of 
nearly one hundred, more than fifty are 921N’s— 


SAVE MONEY 
WITH 


diesel service incorporated 
2093 East 19th St., Cleveland 15, Ohio 


America’s largest GM fuel injector rebuilde 


BRIGGS OFFERS YOU, 
FREE, A COMPLETE FILE 
SIZE DIESEL CATALOG 
COVERING ALMOST EVERY 
TYPE INSTALLATION IN 
THE DIESEL FIELD 


heavy-duty diesels which pull refrigerated tandem- 
axle trailers loaded to the legal limit with perish- 
ables. The balance are gasoline jobs used for short 
hauls and city delivery. The big orange diesels are 
dispatched with clock-like precision from company 
headquarters at Riverside, Calif., and from ware- 
houses spotted in four other communities. The 
921N’s run blanket most of a 4-state area, includ- 
ing California, Arizona, New Mexico and Nevada, 
Fleet-wide, the 921N’s average 514 mpg of fuel, 
despite the rigorous runs which include stop-start 
city trafhc, long and seemingly endless grades over 
the passes and the scorching-hot desert. Although 
the 921N’s are light in weight, they are of heavy- 
duty construction throughout, and include the fol- 
lowing components: Cummins NH-220 diesel en- 
gine; Timken FE900 front axle and U200 rear 
axle; Spicer 8255 main transmission, 8035G auxili- 
ary transmission and 14 in. 2-plate clutch; Kysor 
automatic radiator shutters and Bendix-Westing- 
house air brakes. Gross combination weight rating 
of the 921N is 65,000 Ibs.; tire size of Orange Em- 


pire’s diesels is 10.00 x 22. 


New Fuel Conditioner 


A new product recently introduced by Spray 
Products Corp., Diesel Pep is a combination of 
solvents, dispersants, special oils and other in- 
gredients specifically formulated to improve the 
performance of all type diesel engines. If used ac- 
cording to directions, the maker claims Diesel Pep 
will keep injectors, screens, filters and fuel pumps 
clean, improve combustion, disperse water, keep 
fuel lines open, prevent rust and acid formations, 


remove gum and varnish, reduce engine wear, and 
eliminate wax, sludge and other harmful deposits 
and minimize smoking. Diesel Pep is used by add- 
ing the required quantity to the fuel tank at any 
temperature and then operating the engine in the 
regular way. This is recommended by the maker 
for regular maintenance. Where the engine is ex- 
tremely sluggish and power loss is evident, double 
the usual quantity is recommended for the initial 
treatment. Diesel Pep will be sold along with 
Spray Starting Fluid, Spray Nuts Off and other 
Spray products by established dealers throughout 
the U.S., Canada and foreign countries. 


A BIG HELP in writing specifications, a handy reference in 
planning and maintaining any type installation where 
diesels are used .. . in fact, a good source of diesel 
information that you can use day in and day out. Send 
for your copy today; no obligation. 


FUEL AND LUBE 
OIL FILTERS 


FILTER/SEPARATORS 


INGERSOLL-RAND GAS ENGINES 
AND KITTELL SILENCERS 
_.An efficient power team! 


Kittell’s unique louvred design stops damaging 
back surge. As exhaust gases enter the silencer 
they are instantly bled off by a special perfor- 
ated tube, then directed through louvres along 
the outer shell which cools them and reduces 
their volume. More louvres guide them back into 
the center of the silencer and then out into the 
atmosphere. This efficient design smooths pul- 
Sations, produces a whisper-quiet, exhaust flow. 
Available in a variety of sizes and designs for 
every noise application. Write for catalog. 


KITTELL MUFFLER and ENGINEERING, 1977 Blake Ave., Los Angeles, Calif. 
17 years of experience in SILENCE! 


es 
ou 


THE BRIGGS FILTRATION CO. DEPT. 347 : 
WASHINGTON 16, D. C. H 
YES! At no cost or obligation, send me your Above Manvel. H 
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PROTECT 


Your Machinery — 


FLEXIBLE COUPLINGS 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 


couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


Freedom from Backlash 
Torsional Rigidity 
Free End Float 


Smooth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 

Original Balance for Life 

No Lubrication 

No Wearing Parts. 

No Maintenance 


ew 


en cw 


INDUSTRIAL COUPLINGS 
Compressor Drives 
Pump Drives 

DIESEL ENGINE COUPLINGS 
Main Drives 
Auxiliary Drives 
MARINE COUPLINGS 
Main Drives 
Auxiliary Drives 


» Write for Engineering Catalog 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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RPM DELO Oil cuts maintenance 
for... NORTHERN PACIFIC 


The big diesels of Northern Pacific 
Railway are working on their second 
million miles of rugged service. 


They roll over the “Main Street of the 
Northwest” from the Twin Cities of 
Minneapolis-St. Paul to Seattle across 
six western states — through dust, 
rain, snow, and extreme temperatures. 
RPM DELO R.R. Special helps keep 


them rolling. 


Northern Pacific’s mechanical depart- 
ment has cut down-time on diesel 
locomotives by using RPM DELO Oil. 
Routine inspections prove that engine 
parts remain cleaner, show less wear. 


Longer service life, lower maintenance 
costs are the usual results with “RPM 
DELO? That’s why Northern Pacific 
like many major Western Railroads 
relies on this special compounded oil. 


costs 


Constant research, both independently 
and in cooperation with forward-look- 
ing railroads, has kept “RPM DELO” 
ahead of diesel engine design and use. 


Today, a complete family of RPM DELO 
Oils gives railroad users a choice of lubri- 
cants for various engine designs, operat- 
ing conditions and fuel characteristics. 
Like more information? Just call your 
local representative, or write: 


7 >\>\ STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 + STANDARD OIL COMPANY OF TEXAS, E! Paso 


THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey + 


TRADEMARKS “RPM AND CHEVRON OECIGH U.S. FAT. OFF, 


THE CALIFORNIA COMPANY, Denver, Colorado 
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